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3PACECRAFT MAS3 ZTMMARY (kg or L
--------- separn --------- =-=------ Argive -c---omoes
Ininial Zngine ?Prope.l Tankage Engine Propell Tankage Iner: 2robes  ARroBrx Creops  Samplies  enMass
150 .cen 6.90C 13.263 3.000 0.360 0.000 0.000 0.600 17.312 13.130 5.0C3 J.3072 43,328
Z 45,305 6.3006 5.245 2.300 2.900 0.000 0.06C0 G.630 23.560 5.0%9 5.200 0.325°0 2.27°0
CEPARTURE/ARRIVAL CONDITICNS
---------------------- Jeparnt -—-=----s---=ss-o--ooo-os B St Rl el
23 7 Inf Decl Rz Asc Brn Tm Del ¥ VLoss V Inf Cecl Jel ¥
tkm/si (deg) tdeg} (min) (km/s}) (m/s) {km/s) tdegq! xm,'s
N 3.07510 ~10..% 169.52 12.564 0.91087 12.521 5.45117 -6.97 3141 0.2330 3.0C0CS .
Z 2.79373 22.29% 160.17 6.068 0.97501 2.97 6.81300 15.54 84.03 2.300 ¢.0cecs .
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
27 Sem:-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Apheliocn Perica
A (deg) (deg) (deg} (deg) (deg) (AU} (AU 2ays
N v 0.213942932 1.23779 2B1.992867 171.36358 8.71725 156.81879% 0.9912524 1.5345954 313032388
N 9.28797.017 1.53105% 107.77939 232.40C05 194.26408 307.54183 0.9278682 1.6780310C 543.22724
LAUNCH DELTA V ORIENTATION - PLANETQCENTRIZ
Alritude Inclinazion Delta V Declination Rt Ascension X Dot Y Dot 2 Dot
L xm) idegq! {km/sec) (deqg} (deg) {km/sec}) {km/sec) (km/sec)
300.00000 51.60000 0.91057 -48.07849 115.71342 -0.26395 0.54812 -0.671752
30C.00000C 51.60C00 0.91057 34.12085 128.88116 -0.47318 0.58681 0.51278
MISSICON OPSRATIONS
Zar=n Mars Earth
Jep Hel:io Arr Dep Helio Arz
3.30 200.00 729.00 3139.00
20C.22 529.020 1%0.3¢C
12.09 0.0C 12.95 .00
1.13 n.00 1.07 c.co
0.9833 1.0166
1.5004 1.6574
0.0000 1.1244 1.6764 0.c000
V1oss None Vless None
31.338 5.45 2.380 6.81
0.31 0.30 0.00 0.98 0.0¢C 0.00
2.52 0.00 2.97 3.00
13.26 £.33 0.0¢C 9.25 C.3¢C 0.20
0.21 0.00Q 0.10 Q.00
24.7% Q.00 24.75 0.00
163.4 0.0 §442.1 0.0
5.2C 0.00 6.30 0.00
17.31 23.56
13.1 0.00
0.00 0.00
0.C0 .00




e e
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M3

.13973

Part
th AN 3, 201
Juli
3 JAN L, 20
Jull
---~ Cepart ---------
ine Propell Tankage
[s]ee} 19.191 0.000
3g¢ 9.392 0.000

Depart

Cacl Rt Asc Brn
(adeg) (degq) {mi
-9.62 169.14 12.
22.27 160.20 S.

Eccentricity

0.222C94935
0.287955829
Altitude Inc
{xkm)
30C.00000 5
800.00000 5
Earth
Dep
0.00
0
12.09
1.13
Cistances (AU)
i2iiocentric
liocentric
0.0000
Vloss
3.09
0.91
12.49
Jr 18.19
0.21
xlbs! 24.75
463.4
Zhanies (kg or ti!
y 3t332 Jettisoned 6.00
ac2s J2garated
r28rix2 3eparated

3
o Miss Left
mpLe 1133 Adaed

Inclination

DR MAN

4, 12.°39% hours GMT
an Late 956661.0000
A, .%.234% hours GMT
arn Late 57399.2019
SPAZECRAFT MASS
--------- Arrive
Engine Propell
2.200 0.000
0.200 0.000
Tm el V VLo
in) ikm/s) (m/
514 2.31492 12.4
968 0.37492 2.8

VMM

Arc.ove
Mara
zarcth
SUMMARY (kg Qr th
Tankage Inerct
0.000 0.000
0.000 0.000

(km/s)
5.45000
6.81901

Probes

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Asc Node
(deg)
282.75585
107.72949

Arg P
(deg

170.60346
232.45981

er
)

Departure
True Anom
(deq)

9.47860
194.23112

Arrival
True Anom
(degq)
156.84119
307.48171%

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

(degq)
1.21414
1.65118
lination
(deq) (
1.60000
1.60000
Helic A
199
199.30
0
0.9833
1.5004
1.1
N
0.00
0.00

Rt Ascension
(deq)
116.02540
128.43679

MISSION OPERATIONS

Delza V Declination
km/sec) (degq)
0.91492 -47.77069
0.91492 34.47833
Mars
rr Dep Helio
.20 728.20
528.30 130.00
.30 10.95
0 1.07
1.0166
1.6574
247 1.6769
one Vloss
45 2.80
00 0.97 0.00
a0 2.87
00 9.09 0.00
00 0.10
00 24.75
0.0 142.1
00 6.30
17.31
13.10
0.00
J.30

Earth
Arr

918.20

.00
.00

0.0000

None
.82
.00
.00
.00
.00
.00
0.0

OCOOCOoOOoO,m
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.56
.00
.00
.00
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OO Wo

X Dot
(km/sec)
-0.26981
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Aerodrk

Arrive
Br

o]

3

pPerihelic
(AU}

0.39808766
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Y Dot
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2.55257
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¢.000C¢
0.000CS

n Tm

.200
.000

n Aphelion
{AU)
1.5344978

1.67793664

2 Dot
(km/sec)
-0.67746

0.51793

HewMass
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3PACECRAFT MA3S SUMMARY kg or ©
--------- Separt -------=- S-smoswes Arrive ---------
w23 Ininial Engine Propell Tankage gngine Propell Tankagje Inerc 2roges  Aersdrc« Zroos 3amp.as ERACE
t 100.837 6.000 18.520 0.000 0.000 0.000 0.000 0.6C0 17.3:2 13,1879 5.000 2.27°7
Z 45.93C5S 6.300 3.245 2.000 0.000 0.000 0.000 0.500 23.362 0.0C3 2.2290 3.020
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Cepart ------=s-=w<-----ss=seos memmmm o som— s oo m o
leg Vv Inf Cecl ]t Asc Brn Tm Del V Vloss ¥ Inf Dec.
(km/s} (deg) (degq) {min) {km/3) (m/s) (km/si (deg:
1 3.11432 -8.92 168.66 12.741 0.92216 13.062 5.45214 -7.24
2 2.79973 22.29 160.17 6.068 0.97502 2.917C 6.31300 15.54
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
23 Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Arom Perihelicn Aphelion
{AU) (degq) {deg) (deq) (deg) {deg) (AU {AJ}
N 1.2574544 0.220382343 1.18160 283.77331 169.59606 10.48778 156.83292 0.9803336 1.534575°%
z 1.30294956 0.28787102% 1.65105 107.77940 232.40002 194.26408 307.54150 0.3278€82 1.67803L1
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclinazicn Delta V Declination Rt Ascension X Dot 7 Dor Z Jot
{km) (deq) {km/sec) (degq) {deg) (xm/sec! (km/sec) ‘km/sec)
800.000C0 51.600C0 0.92216 ~47.33333 116.49330 -C.2788C 2.53932% -3.678C7
800.000C00 51.6C000 0.92216 34.93604 127.89596 -0.46435 J.59657 0.528C9
MISSION OPERATIONS
garth Mars Eart
Cep Helio Arc Dep Helio Ar
Times ‘days:
Cepart/Arrive 2.30 198.30 727.25 917.2¢8
Tlignt/Stay 198.30 529.95 190.30
<sz/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Jistance 1.13 0.00 1.07 0.00
ipacecraft Distances (AU}
Minimum Heliccentric 0.9833 1.0166
Maximum Heliocentric 1.5004 1.6574
Geccentric 0.0000 1.1247 1.6764 0.00Q¢C0
Maneuvers
propulsion Type Vioss None Vleoss None
Jinf {km/sec! 3.11 5.45 2.80 6.81
=ff Delta-V (km/sec) c.92 Q.00 0.00 0.98 0.00 0.00
Jel Losses {m/sec) 13.086 .00 2,97 Q.00
Propellant (kg or t) 18.52 2.00 0.00 9.25 0.00 0.00
Surn time {hr!} 0.21 0.00 0.10 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Ilmp (sec) 463.4 0.0 442.1 0.2
“4ass Tharnges (xg or t)
Jry Grage Jettisoned 6.00 0.00 6.30 Q.0C
Probes Separated 17.31 23.56
AerpBrake Separated 13.10 0.00
Jrop Mass Left 0.00 J.0C
3ampie Mass Added 0.00 J3.00



PEEETRMALNT

Ovre

' AN A, Lot Lo 000 houcs OMT Macss UL L, Loy, Ll FESEIIENG RE
Tiouan Cana 56664 .00070 allan Care Ean 400
SR M CAN L, SUlh, L4 U004 hours GMT Zarnh JUL O, TLle, Lt N
Julian Cane 57339.2%42 Juilvan T
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SPACECRAET MASGG SUMMARY (kg3 or T}
————————— Separt --------= ~--------- Arrive ---------
Tmamiag tngjine Propell  Tankage Engine Propell Tankage Inert Prokes Aersdrk Zzeps  3ampLas  lietMass
NPRRNNE ) 5.300 18.830 Q0.000 ¢.000 0.000 0.000 0.600 17,212 120000 g.9002 2,038 $3.33:
35,305 5,307 3.2435 0.000 0.000 0.000 0.000 0.6C0 23.862 3.%372 2.200 2.500 2,270
ZEPARTURE/ARRIVAL CONCITICNS
---------------------- Jepart =--------=esso-so-ooes-s memmmmmmo—sms oo e
23 v Inf Jecl Rt AscC Brn Tm Del V VLioss v Iinf Decl
(km/s] {degq) (degi {min) (km/s) {m/s) (km/s) {degq)
. 2.16979 -7.563 167.66 12.995 0.93882 13.868 5.45048 -7.52 .Qae P
z 2.79973 22.29 160.17 6.068 0.37502 2.970 6.81300 15.54 84.03 0.20C02 0.230%¢C PR
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure rrival
23 Zami-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Ancm perihelion Aphel.ion fer.c
(AL (deg) {degq} (deq) (deg) (deg} (AU} (AU) ‘days
L.2366927 0.220917529 1.12652 285.80874 167.53580 12.55104 156.91190 0.9790672 1.5343181 314.567
1.3329497 0.287871033 1.85105 107.77940 232.39999 194.26409 307.54151 0.9278682 1.6780312 343.237
LAUNCH DELTA WV ORIENTATION - PLANETOCENTRIC
Altituce Inclinatien Delta V Declination Rt Ascension X Dot Y Dot 2 Cot
{km) (deg: {km/sec) {deg) (deg) {km/sec) {km/sec) tkm/sec!
360.0C000 51.60000 0.93882 -46.42066 117.32931 -0.297:2 0.57494 -2.68010
800.3000C 51.60000 0.93882 35.71852 126.84909 -0.458711 7.6C394 £.54808
MISSICN OPERATICNS
fartn Mars Zarth
Zep Helic Arr Dep Hel:io Arr
.20 196.4C 725.28 315.29%
196.40 528.85 190.3C
{radii;
12.09 0.00 10.95 0.00
1.13 0.00 1.07 0.00
ca
M 0.3833 1.0166
. 1.5002 1.6574
3aocentril 0.0000 1.1253 1.6764 0.0000
Vlioss None Vloss None
3.17 5.45 2.80 6.81
. km/sec) 0.94 0.30 0.00 0.98 0.00 .00
im/sec) 13.87 0.020 2.97 2.00
ikg or t!) 19.89 3.00 0.30 9.25 C.20 .00
‘ne 2.22 0.00 0.10 0.00
ilbs or klbs: 24.75 0.00 24.75 0.00
mp {sec! 463 .4 0.0 442.1 0.0
kg or tl
Jettisoned 5.00 0.00 6.30 0.00
rated 17.31 23.56
aparated 13.10 0.00
eflt 0.00 0.30
Added 0.0 2.30

s



CEAFCLRMAL

Voo Lepa
1y I
facnr AN 2, 2018 12,0000 hours GMT Mares JUL 20 2NN P i hd .
fuluin Zane SRBAREKE.DNGN Jioian Lane rte
- i Mar JARN ,o2alR, U409 neurs GMT £armn L T L 17 ‘
1iian lane 5738% 2% P e ¢
- 1T L
SPACECRAFT MASS SUMMARY (kg or i
--------- LRp3rt ---=-----  --------- Arrive ---------
T Ininial Engine 2r2zell  Tankage £ngine Propel. Tankage Inect Zr2cs  larg.es ERCES
N 101.664 6.000 13.2497 0.000 2.000 0.000 0.200 0.600 PP DI ‘. :
2 45.305 6.300 3.249 7.000 0.000 0.000 2.2000 7.630 2.333 3.0t 4l
CEPARTURE/ARRIVAL CONDITIONS
---------------------- Jepart -=-e-rT-----em--o—moooo- RS tadifiei it ifutinlieiielie el
.23 Vv Inf Decl 3z Asc Brn Tm Del V VLoss V Inf Zec.
ikm/s) {ceq; 'deg! {min) {km/s} (m/s) {(km/s) (deg,
1 3.23659 -6.25 156.70 13.310 0.95928 14.908 5.44861 -7.77 >
2 2.79973 22.2% 1580.17 6.068 0.97502 2.97C 6.81300 13.34 3.
HELIQCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
3 Semi-Axis Eccentricity Inclination Asc Nede Arg Per True Anom True Ancm Perihelion Aphelion
(AU {deq) {deq) (deg) {deq) (deg) {AU) (AU
. 1.255%7727 0.221544971 1.07780 287.84439 165.44233 14.64717 157.02385 0.9775625 1.5339828 s
z 1.302949%7 0.28787:042 1.65105 107.77941 232.39996 194.26409 307.54152 0.92786182 1.6788312 2
LAUNCH DELTA V ORIENTATICN - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Cot Y Jct Z Dot
{(km} ‘deg) {km/sec) (deg) (deq) {km/sec! \Km/sec) ikm/sec)
80C.00000 51.60000 0.95928 -45.44157 118.16170 -0.31768 3.59339 -0.68352
860.C00CC 2..60000 0.95928 36.36177 125.93619 -0.45337 D.62547 2.56974
MISSION CPERATIONS
Earch Mars Earth
Dec Helio Arr Dep Heiio Arr
0.2¢ 194.50 723.25 913.25
184.50 528.7% 190.00
= Zap Jrbits iradii;
Apoapse Distance 12.09 0.0¢C 10.95 0.00
Sariapse Distance 1.13 0.0C 1.07 0.00
cacecraft Distances (AU}
Minimum Heliocentric 0.9834 1.0166
Maximum Heliocent:oic 1.5001 1.6574
Seocentric 0.000¢C 1.12860 1.6764 0.000C0
ineuvers
Propulsion Type Vlioss None Vloss None
Vinf (km/sec) 3.24 5.45 2.80 6.81
Sff Delta-v {km/sec) Q.96 0.00 0.00 0.98 0.00 0.00
VYal Losses [(m/sec) 14.9% 0.00 2.97 0.00
oropellant (kg or t! 19.2% 0.00 0.00 9.25 0.00 0.00
3urn time  hrl 0.22 0.00 0.10 0.00
Thrust (lbs or klbsi 24.73 0.00 24.75 0.00
3ge: Imp {sel! 463 .4 0.9 442.1 2.0
'13s Changes (kg or t}
Cry Stage Cettisoned £.03 0.30 6.30 0.0C
?r=bes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Orop Mass Left .00 0.00
Tampie Mass Added J.00 2.00




oy AT LR

Tt PV IR PD s I AN SV R Mars 2L, LntA 21 e
fnluan Lano PP TR R '
Mo SR [PRANIDRTI v4y onsars AT Far” . 5 i -
Juluan Tan= 573330054 L3 i ' '
Tt o
IPATECRATT MAIS SUMMARY (kg 20 %
————————— JeZArT -------==  =-e-----= Arrive --------<
; oAl Zngire  Propeli Tankage Enjine Prope.. Tankage iner: Proces  A2rtire Zrces Zamp.il R
. 132.212 6.100 132.395 0.000 0.500 0.000 G.nge 0.6380 17,312 13,030 .00¢C 2.200 .20
z 45.303 5.300 9.245 0.000 0.000 0.049 0.000 0.8600 23.353 3.9%0 2.00¢C J.227 [
CEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ------s-msmmsssmmossoos
23 v oIinf Decl Rt AscC Brn Tm Jel V vLoss
ikm/s) (ceg; ({deg) {min) {km/s) {m/s}
N 3.31443 -5.13 165.73 13.687 0.98372 16.223 14.31
z 2.79973 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.23
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
23 Semi-Axis Eccentricity Inclination Asc Node Arg Per True Ancm True Anom ferihelion Aphel:ion
rAU) {deq) (deg) (deg) (deg) (ceg) {AU) [\
1.2546882 0.222271418 1.03452 289.38018 163.31543 16.77637 157.16907 0.9758068 1.5335693
1.3329%498 0.287871051 1.65105 107.77942 232.39993 194.26410 307.54182 0.9278682 1.6780312
LAUNCH DELTA ¥V ORIENTATICN - PLANETOCENTRIC
Alziltude Inclination Delta V Declinazion Rt Ascension X Dot Y Cet Z Dex
{xm: fdeq; (xkm/sec; {deg: (ceg) [xkm/sec! ‘kmisec! ikm/sec)
320.22C00 51.600CC 0.38272 -44.4C29% 118.99913 -2.34270 C.31468 -0.58322
30C.c0c00 51.60C00 0.38372 36.87232 125.1786% -J.45333 C.84322 3.593027
MISSION OPERATIONS
Earth Mars Earth
sep Hellio Arc Dep Hello Arr
3.0C 192.60 721.25% 3911.2%
132.60 528,65 190.3C
12.09 0.00 10.95 0.00
1.13 0.00 1.07 0.00
- Cistances (AU
iellocentric 0.9834 1.01686
i :m dellocentric 1.5000 1.6574
3 0.0000 1.1266 1.6764 0.0000
iR uvers
2ropulsion Type Vlioss None Vioss None
vinf (km/sec) 3.31 5.45 2.80 6.81
Celta-V (km/sec) 0.98 0.00 0.00 0.98 ¢.00 0.00
Losses (m/sec! 16.22 0.00 2.97 0.00
Llant kg or o 13.39 2.00 0.00 9.25 9.3¢ 0.00
nre J3.23 0.00 Q.13 0.00
©5 °r x.Ds: 24.73 0.09 24.7 ¢.00
(520" 163.4 0.2 442.1 0.3
“han3jas (kg or )
Stage Jertisoned 5.00 0.00 6.30 0.00
Srabes Separated 17.31 23.56
A2r23rawe Separated 13.10 0.00
N Mass L2It .00 0.00
L Mass Added 3.30 0.0C




o PERELRMANICE IS
VT i AT : T
Ty 1
Sacnn Al S0, LD TAT nours GMT R N RS i ' e
airan Lane SHATD.UO0 Jal.an Lane e
] a3 AN L, I0U6, (2 TN nours GMT maren { X PLR, Lt LaTel moar AT .
Juiian Cacze 57389.2%41 Tulian Lane T T It
Tivi. LaTaToon “ o
————————— lepart --------- sTmomessss Arrive =--------
a3 Ini%ial gr3:ne Propell Tankage Zrgine Propell Tankage inerct Procas  Aercirk Srops  Jamples ERA
N 102.359 5.900 23.542 0.000 2.200 0.0C0 0.000 0.5600 17.322 13.139 3.300 3.300 330258
z 45.305 5.300 9.245 0.000 2.000 0.900 0.300 0.800 23.5%5°% 3.0607% 7.35038 2.0 20200
EPARTUJRE/ARRIVAL CONDITIONS
---------------------- Depart ---=--====-===----<----- e emmmeemmm—mmwsm=—= ALILYVR ST ST oS-SS SSSsTmsoToomEmT
Leq v Inf Decl Rt Asc Brn Tm Del V vVioss VvV Inf Cec. Rt Asc 8rn Tm Del
tkm/s) ‘deg) (deg} (min) (km/s} (m/s) {km/s) tdeg: ‘deg) (min) ikm/s a0s
1 3.40356 -4.10 164.99 14.132 1.01242 17.872 5.45055 -8.27 314.28 2.0200 0.00C3% ool
2 2.799732 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 34.03 0.200 J.00CC¢C P
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arcival
=5 Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelicn
(AU) {deg) (deg) {deg) {deq) (deg) (AU} {AU)
" 1.2536313 0.223211331 0.99241 291.91572 161.17844 18.91564 157.27082 0.9738065 1.5334560
i 1.3029433 €.287871053 1.65105 107.77943 232.39990 194.26411 307.54153 0.9278683 1.6780313
LAUNCH DJELTA V ORIENTATION - PLANETCCENTRIC
Alrizude Inclination Pelta 7 Declination Rt Ascension X Cot ¥ DJot Z Dot
(k) {degq) (km/sec) (deg) {deg) tkm/sec! {km/sec! (km/sec!
800.00000 51.60000 1.01242 -43.30342 119.391316 -0.36742 J2.63862 -0.69438
800.30000 51.60000 1.01242 37.27075 124.63584 -0.4579:2 .66289 J2.61310
MISSION OPERATIONS
Zarth Mars Zarth
Dep Yelio Arc Dep Helio Arr
Timas (days!
Cepart/Arrive z.C0 130.60 719.25 909.25%
fiight/Snay 190.60 523.65 19C.00
> Tap Orbits .radii’
Apnapse Distance 12.09 0.00 10.95 0.20
Pariapse Distance 1.1 .00 1.07 0.090
icacecraft Jistances (AU)
Minimum Heliocentric 0.9835 1.0166
Maximum Heliocentric 1.5000 1.6574
Geocentric 0.0000 1.1268 1.6764 0.0000
“3irauvers
cropulsion Type Yloss None Vlioss None
inf ixm/sec! 3.40 5.45% 2.80 6.81
T Delta-V . km/sel! 1.01 0.00 0.00 0.98 0.00 3.00
Yai Losses (m/sec) 17.97 0.00 2.97 0.30
°ropellant (kg ot T 20.%4 2.00 0.00 3.25 0.00 J.020
3uzrn Time (hrol J. 24 0.00 0.10 J.30
Tnrust {lbs or klbs) 24.75 0.00 24.75 Q.00
Spec Imp (sel! 163.4 0.0 442.1 0.0
Mas3s Changes (kg or t)
CTry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AaroBrake Separated 13.10 0.00
Trop Mass Left 3.20 0.00
J.00 2.00

Jample Mass Added



AN

Y, Tome Tenars Moo
ey
Sarnn CANO LA, 2011, L1.7900 hours GMT Mars ULl ol 1 e N
Juilan 3ate 36671.0N000 oy lane rete T
RN Mac Ry L, I0ls, L3.038R hours OMT Zar"n S O T I L SIS O] '
filian Sane  37387%.234° : s lane TR
Total Durnans
SPACECRAFT MASS SUMMARY (k3 oo %)
--------- Jepart --------=- --------- Arrive ---------
23 Iminial Engine Propell Tankage Engine Propell Tankage [ner: Proces  A=2riBrk Jrops  Samples e4333
. L33.222 6.300 20.2304 0.000 0.000 0.000 0.000 0.600 17.322 130120 3.300 2.t 330508
N 45.9C3 6.300 3.245 0.000 0.000 0.000 2.000 0.600 23.3%50 2.0 0.920¢ 2.3%7 Z. 200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Cepart —-=----=-===-=-===----=c-- Eaiebe et ittt
Lag V Inf Decl Rt Asc Brn Tm Del V VLioss VvV Inf Decl
{kam/s) (deg) {deg} {min) {km/s} (m/s) (km/s} {deg:
. 3.45207 -3.58 164.61 14.381 1.02839 18.842 5.45253 -3.40
2 2.79974 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
E Sami-Ax1s Eccentricity Inclination Asc Node Arqg Per True Anom True Ancm Perihelion Aphel:ieon
(AU} (deg) {deg) (deq) (deq) (deg: (AU (AU
N 1.2530375 0.223722760 0.97306 292.93350 160.09755 19.99753 157.334C8 2.9727046 1.5333707 2%
z 1.3023%4938 0.287871064 1.65105 107.77943 232.39989 194.26411 307.54152 2.3278693 1.678C314 2
LAUNCH DELTA V CRIENTATICN - PLANETOCENTRIC
Altitude Inclinaticn Delta V Declination Rt Ascension X Cot Y Dot 2 Dot
{km) {deg) {¥km/sec) {deg) (degq) (km/sec) ixn/sec) {km/sec;
800.00000 51.60000 1.02839 -42.73784 120.37302 -0.38191 3.6516% -3.69791
800.000C0 51.60000 1.02839 37.42331 124.43079 -0.46178 2.67363 D.62495
MISSION OPERATIONS
Zarzh Mars Earth
Dep Helio Arrc Dep Helio Arrc
Times days:!
pact/Arcive J3.20 189.60 718.25 308.25
Tlignu/Stay 189.80 523.65 190.00
13:,Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 Q.00
Feriapse Distance 1.13 0.00 1.07 0.00
‘cacecraft Distances (AU)
Minimum Heliocentric 0.9835 1.0166
Maximum Heliocentric 1.5000 1.6574
Jeccentric 0.0000 1.1266 1.6764 0.00C0
taneuvers
Prcpulsion Type Vlioss None Vlioss None
7 ‘km/sec) 3.45 5.45 2.80 6.81
Zelta-Vv {km/sec) 1.03 0.00 0.00 0.98 0.00 0.00
_osses (m/sec! 19.84 0.00 2.97 0.900
cpellant {kg or t) 20.90 0.00 0.00 9.25 0.00 0.00
3urn time ihr) J.24 0.00 0.10 .00
Phrust (ibs or xlbs) 24.75 0.00 24.75 0.00
jpec Imp . sec) 163.3 0.0 442.1 0.0
“tass3 —hanges {kg or t)
Jry 3tage Jett:isoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left Q.00 0.00
0.00

Jample Mass Added 0.00



Mo

SPACECAAFT MASS SUMMARY (kg or f)
--------- separt ------=== -------=-= Arrive ---------
H RRRINE I Zrngine Propell  Tankage Engine Propell Tankage Inercrt Sroces  Aercdrce Sraps
Z 123.633 5.000 21.291 Q0.000 2.2C0 0.000 0.000C 0.600 17.3:22 12100 3.300
. 8,303 5,300 9.245 0.000 3.000 0.000 0.00C 0.602 23.563 3.50¢ 2.3C0
Lag 7 Inf Ceci
(km/s) (deg) ideg} (min}) tkm/s) (m/s} {km/8; (degi ‘deq) (min! [km,'s
L 3.50288 -3.1 164.21 14.648 1.04539 19.915 5.4479% -8.51 314.290 0.060 0.C0CC3
2 2.79974 22.2 i60.17 6.068 0.97502 2.970 6.81300 15.54 34.03 0.2000 0.00CC z
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
3 Jem.-Axis Zccentricity Inclination Asc Node Arg Per True Anom True Ancm Perihelion Aphel:.cn
(AL (deg) ideg) {deg) (deg) (deg) (AU} JAU
1.2521333 0.224156824 0.95804 293.95159 158.98470 21.11096 157.48277 0,9715107 1.32328832
30293433 £.283787.068 1.55109 187.77944 232.39987 134.26411 307.353154 0.9278683 1.6782214
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Airizude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
tem! (deg’ {km/sec) (deg) (deg) {km/sec} \xm/sec) (km/sec!
300.20000 31.6G0C0 1.04539 -42.17536 120.77749 ~0.39643 3.66562 -0.70188
20C.320C0 51.600C0 1.04539 37.53574 124.22976 -0.4662C z.68538 C.63691
MISSION OPERATIONS
Mars Earth
Hel:ic Arc Dep Helio Arr
188.7¢C 717.25 907.2%
133.73 323.55 190.00
0.00 10.95 0.00
0.00 1.07 0.00
0.98356 1.0166
1.49393 1.6574
1.1273 1.6764 0.0000
1mauvers
Tripulsion Type Vloss None Vloss None
et xm/sec) 3.5C 5.45 2.80 6.81
Celna-V o oxmisec! 1.05 0.00 0.00 .98 0.00 0.00
w>sses ;m/sec! 13.91 0.00 2.97 0.00
sgellant k3 or o 21.23 0.00 0.040 9.25 0.00 0.00
Bab 0.24 0.00 0.10 0.00
ilbs or klps! 24.75 0.00 24.75 0.230
sec 163.4 0.0 442.1 0.0
as (k3 or T
a Certisoned 6.00 0.00 6.30 0.00
eparated 17.31 23.56
2 Jeparated 13.10 0.00
s Left 3.00 0.00
255 Added J.0C 0.0C



e Areuue - T
IR SN P rners M7 A ; i oS
FEE . g N LT s -
B M, SN L, 2ule, w2 el nnars AT J50 Faat o 2 “L '
Julian Ca=e 313852540 Cio.an Lane
ToeaL Cluratoln ‘
SUMMARY K3 or i
————————— Arrive -----=-=---
Initia. Zrgine Prope.l Tankage Inert Proces Aerz3rx Zrops  3amp.=s avilas:
134.46% 5.70C 22.152 0.000 7.000 0.000 0.000 0.600 17.2312 13.102 0.000 0.03C3
45.073 %.200 9.245 2.000 2.000 0.000 0.000 0.600 23.560 2.302 3.2 0.2632
:EPARTURE/ARRIVAL CONDITIONS
---------------------- Depart —--------w---so-ssoosesos mmmmmmmmmem—mmmmmo- o ArTLY
e voInk Decl Rt AscC Brn Tm Del V Vioss v Inf Dec. R% AsC
‘kmM/ S| ideg} (deg) {min) (km/s} {m/3) tkm/s}) ‘deg! (deg!
K 3.61234 -2.1 163.51 15.240 1.08299 22.447 5.44513 -8.74 314.23
z 2.79374 22.29 160.17 6.068 3.97502 2.97G 6.81300 15.54 34.23
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
3 Seml-Ax.S Sccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion
JAL) (deg) {deq) (deg) (deg) (deg) (AU} (AU}
1.28505849 2.225224555% 0.92720 295.98738 156.75754 023.33931 157.72821 0.9689225 1.5322473
1.3323439 9.287871377 1.65105 107.77944 232.39984 194.26412 307.54.54 3.92786383 1.6780313
“AUNCH DELTA V ORIENTATICN - PLANETOCENTRIC
Alzitude Inclination Delta 7 Declinaticn Rt Ascension X Dot kfieleld Z Dot
LK (deq) (km/sec) (deg) {deg) {km/sec) ‘km/sec) {xm/sec
3Q0C.20C0C3 51.60000 1.08299 -41.01428 121.66776 ~0.429¢C1 J.59550 -3.7107L
820.300C0 51.60000 1.082939 37.68813 124.01133 -0.47338 0.7:041 J3.66210
MISSION OPERATIONS
Zarth Mars Sarth
Jep Hel1o Arc Dep Heliz Arr
2.03 186.80 715.25 335.25
186.8C 523.45 190.20
12.09 .00 10.95 0.00
1.13 0.00 1.07 0.00
0.3837 1.01696
1.4997 1.6574
0.0000 1.1279 1.6764 0.0000
Vloss None Vleoss Ncne
3.61 .45 2.80 6.81
1.28 Q.00 0.00 0.98 0.00 0.00
22.48 0.00 2.97 0.00
2218 5.30 0.03 9.25 0.3 0.00
0.2% .03 0.10 0.00
2478 0.0¢C 24.75 0.00
40634 0.0 442.1 0.0
25 <3 or t!
2 Jentascned 6.00 0.00 6.30 0.00
araraced 17.31 23.56
2 Jeparated 1310 0.00
s Leis J2.00 2.00
2 Mass Added 2.3¢C 0.00




BRI

P Arr
g AN ) Lo suL s o nonrs MT Mars
Tiiian Tane SERTR INOG
3 s JAN , m, 12 N3TE himurs OMT cacnh
Julian Zave 573302540
SPATETRAFT MAS3 SUMMARY (kg or t
--------- Zepart -------== --------— Arrive ---------
Ininias Znyine  Propell ankage Zngine Propell Tankage Inert
PRV ) 5.000 23.137 0.000 2.3230 0.000 0.000 0.600
12.50% 3.300 3,245 5.000 Pl 0.000 0.0C0 2.600
CZPARATURE/ARRIVAL CONDITIONS
---------------------- Cepart --------------s---—m—o— ——m-m---
2 /i Inf Cecl At Asc Brn Tm Cel v VLioss Vo Inf
fxm/s;) (deg! (deg) {min) (km/s) {(m/s; (km/s)
. 3.73280 -1.25 162.93 15.917 1.12562 25.594 5.44872
Z 2.73574 22.23 160.17 6.068 3.937502 2.970 6.81300
HELIOCENTRIC TRANSFER ORBIT ELEMENT
Departure
M Zccentricity Inclination Asc Node Arg Per True Anom
(deg} tdeg) (deg) (deg)
0.226526914 0.89649 298.02269 154.52121 25.57676
2.28797.085 1.65105 107.77945 232.39982 194.26412
LAUNCH ZELTA V ORIENTATICN - PLANETOCE
Altitude Inclination Del%a ¥ Jeclination Rt Ascension
(xm) (deg) (km/seci (deg! (deg)
8532.200600 31.60000 1.12562 -35.81821 122.63855
8C3.30CQ0 51.6C000 1.12562 37.74185 124.01881
hiceco No g-Lesos
MISSION QPERATIONS
Zarth Mars Earth
Dep Helilo Arr Dep Helic Arrc
.38 184.3C 733.25 9C2.25
134.30 523.45 19¢.00
radiz
Lstance L2.99 c.ocC 10.95 0.00
se 2.s%ance 1.13 0.00 1.07 0.00
stances (AU}
Minimum Heliocentric 0.9839 1.0166
Maximum Hellocentric 1.4997 1.6574
jencentric 0.0000 1.1279 1.6764 0.0000
Vicss None Vlioss None
2.73 5.45 2.80 6.81
1.13 0.00 0.00 0.%8 3.00 0.00
25.59 0.00 2.97 0.00
23,14 0.30 0.00 2.25% 0.00 0.00
0.27 0.C0 0.10 0.00
24.79 0.00 24.75 0.00
163.3 0.0 412.1 0.9
' Thanges <3 2r
Stage Jetrisconed 5.00 g.00C 6.30 0.00
fruces Separated 17,30 23.56
“aroB8rike Segarated 13.19 0.00
“roep Mass Lef:t 2.30 0.00
ample Mass Added Q.00 0.00

[
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17.322 12.090
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------------ AZr:
Cec. T ASC
‘ces deg!
-3.3% 312,34
15.34 54.22
S
Arr:val
True Ancm Perihelion Aphe.ion
(deg; {AU) [EASH
157.932934% J.9660531 1.5319C84 B
307.54185 J.9278683 1.679C313 233
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X Zct 2 Ddo: -
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- rsed PERECRMANTCI SUMMARY -
Sray Tire Depar:= Arrive tiizhs Time
‘2ays. (2a/s:
zarth JAN 20, 2014, 12.0000 hours Mars JUL 22, 2014, 9.6000 hours GMT ’(1*32,)(3@
Julian Zate S6h78.0000 Julian Date 56867 .3COC T
SOl 1A Mars JAN L, 22lp, 13.5371 hours GMT Earth UL %, 2016, 1A.0%71 nours SMT
Juiian Zare 57389.2540 Julian Cate 57573.2%42
Total Duration 901.254%
SPACECRAFT MASS SUMMARY (kg or t)
--------- Deparf ===-===-=-=- ~--—-~==-- Arrive ---------
_eg Imizi3l gEngine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples lieiMass
N 106.36% 6.000 24.251 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.060 0.co0 $3.30%
z 45.335 6.300 3.245 0.000 0.000 0.000 0.000 0.60C 23.360 0.000 0.000 0.060 5.2C0
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =--=-----==--<--cc------- mmmeem—oe—sesm-—me---— ALrIVE Sessssooosssescoo-o-oo--
L2g Vv oInf Jeci Rt Asc Brn Tm Cel V VLoss V Inf Decl At Asc Brn Tm Bel V /LOSS
(km/s) tdeg) (deg) (min) (km/s) (m/s) (km/s) (deg) (degq) (min) (km/s) /s,
i 3.861938 -0.59 162.40 16.684 1.17341 29.494 5.4456 -9.22 313.76 0.000 0.00000 2.%00
2 2.79974 22.29 160.17 6.068 0.97502 2.970 6.81300 15,54 84.03 0.000 0.00000 2
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Lag Semi-Axi:s Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Periocd
(AU {deg} {degq) {deg) {deg) (deg) {AU) (AU) idays,
N 1.246933C6 0.227864616 0.87164 300.05809 152.22833 27.87007 158.24099 0.9628379 1.5311234 508.6135C
z 1.3023:sC¢C 0.287871094 1.65105 107.77946 232.39979 194.26413 307.54156 0.9278683 1.6780318 342.23737%
LAUNCH DELTA V ORIENTATION - PLANETCCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km}) (deg) (km/sec) (deq) (deg) (km/sec) (km/sec) (km/sec)
800.0QC00 51.60000 1.17341 -38.61558 123.59062 -0.5072% 0.76374 -0.73231
800.0000C0 1.60000 1.17341 37.68590 124.17185 ~0.52158 0.76829 0.71734
VRPTEr b N C-Leosils B L
MISSION OPERATIONS S T
Earth Mars Earth 71 R IR
Dep Helio Arr Dep Helio Arr ‘- s c - RS
T S VS G
2.20 132.90 7.1.25 901.25 ~ rL v - !
182.3¢C 523.3% 130.00 - ’ R ~ .
3 € N L
.radiy) i i
nce 12.09 0.00 10.95 0.00 i~ ST
ance 1.13 0.00 1.07 0.00 An e ;
‘o - o
lIpacecraft Iistances (AU) /-, . '
Minimum Hellocentric 0.9840 1.0166 , .
lLiocentric 1.4996 1.6574 —
0.0000 1.1286 1.6764 0.0000 LL'Q b py i
-
Maneuvers h
Propulsion Type Vloss None Vlioss None
Vinf (km/sec) 3.86 5.45 2.80 6.81 L.
£f Delta-V (km/sec) 1.17  0.00 0.00 0.98 0.00 0.00 -, w2 T
’ Lcsses {m/sec) 29.49 0.00 2.97 0.00
...... or t) 24.2 0.00 0.30 9.25 0.00 0.00 . R
0.28 0.00 0.10 0.00 .o
xlbs) 24.73 3.00 24.75 0.00 3
163.4 0.0 442.1 0.0 - DTy ‘
~ass Changes (X3 or t}
Zry Stage Jetzisoned 6.00 0.00 6.30 0.00 ~
2robes 3egarated 17.3:2 23.56 IR S N B
AarcBrize Separated 13.10 0.00 \/,- '
Jrop Mass Leit 0.00 0.00 r
Jample Mass Azded 0.¢¢ 0.00
/,’ - "/



S et PERENRMANCE FUMMAR
3 Stay Tire Depars Arrive Tiight Time
'days ‘days:
Carth JAN 21, 2014, 12.2000 hours GMT Mars SUL 22, 2014, 3.6300 hours GMT [ 132.3500
Julian Ca%e ‘56679.000_O_| julian Zate 56867%.3200 —
223035550 Mars SAN L, 20ls, 13.2963 hours GMT Earth JHL 3, 2016, 18.2363 hours GMT 1305000 ;
Julian Daze 57389.2540 Julian Daze 57373%.254% e
Towal Ouraticn 30,2340
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart -------=-- ==-------- Arrjive ==-------
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
107,181 6.000 24.864 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.308
2 45.30C5 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.0C0 0.000 0.000 6.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =--=--=--------—------- mmm e esmemm———eemmoo- ACTLVE sesmmsmoooemsomoo
L2g / Inf Decl Rt Asc B8rn Tm Del V VLioss VvV Ianf Dec.l Rt Asc 3rn Tm Del V
{km/s) {deq) (deg} (min) {km/s) {m/s) (km/s) (degq) (deg) (min) {km/s) k
1 3.93042 -0.24 162.18 17.105 1.19944 31.793 5.44747 -9.34 313.66 0.000 0.00000 0.230¢
2 2.79974 22.29 160.17  6.068 0.97502  2.970 15.54  84.03  0.000 0.00000  0.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
23 Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Periheiion Aphelion Per:.cd
(AT} (deg) {deg) (deg) {deg) (deg) (AU} (AU) rdays
B 1.24560C53 0.2286339C7 0.85877 301.07552 151.08183 29.01679 158.37017 0.9611199 1.5308921 5038.017:3
z 1.3C2952¢ 0.287871098 1.65105 107.77946 232.39977 194.26413 307.54156 0.92798683 1.6780316 543.2378%3
LAUNCH DELTA V ORIENTATION - PLANETOQCENTRIC
Altitude Inclination Jelta V Declination Rt Ascension X Dot Y Doz 2 Dot - -
(km}) (deg) (km/sec) (deg) (deg) (km/sec) (km/sec! (km/sec) R
300.0000C0 51.60000 1.19944 -38.00544 124.10285 -0.52990 0.78258 -0.73854 -
8C0.00000 51.60000 1.19944 37.62524 124.33308 -0.53579 0.78447 0.73225 _ e
Vo §-LoSrer — . -
//é-]‘éL// 5 /‘,\1)5 K_,’TLL/ :/:L:"‘--_
MISSION OPERATIONS o ! - - -
Earth Mars Earth TR . L, T : .
Dep Helis  Arr Dep  Heiio Arr ’ . - - -
. o - .
0.30 181.30 710.25 300.25 S t !
181.90 28.3% 13C.00 - R | L O
et o g A) K
™ tT
12.09 0.00 10.95 0.00 e o - /
1.13 0.00 1.07 0.00 <oz e -
Ve
‘cacecrafs Oiszacces (AU) et s
Minimum Helioceniric 0.9841 1.0166 B PR -
Maximum Heliocentric 1.4996 1.6574 /s 34 =855
Jeocentric 0.0000 1.1286 1.6764 0.0000 »\
VA A PR crnm7 2
‘aneuvers AV 2 “AYN T e Ol 54
Propulsion Type Vlioss None Vless None { s
Vini (km/sec! 3.93 5.45 2.80 6.81 — - - 2.5 °
£ Delna-V km/sec) 1.20 0.00 0.00 0.98 0.00 0.00 W Fodc L =
Losses (n/sec) 31.79 0.00 2.97 0.00 -
crot) 24.86 0.00 0.00 9.25 0.00 0.00 R [
0.29 0.00 0.190 0.00 R B fy S - - ,:/
xlbs) 24.75 0.00 24.75 0.00 Ly = &= - T
163.4 0.0 442.1 0.0 _ LT E
) I, Do LR —
X3 o7 t) ,.'
Tzisoaned 6.20 3.80 6.30 0.00
azad 17.31 23.56
garated 13.1¢C .00
< 0.00 0.00
Acges 3.3C 0.00




nverqeqd, PERFNAMANCE 3SUMMARY
ioStay Tame Cepar”. Arrive Li3hn Time
days; 1343t
Zarth JAN 22, 2014, 12.0000 hours, GMT. Mars JUL 22, 2014, 12.0000 hours GMT ' 181.5000
Julian Date | 56680.2000 Juliarn Zate 56861.0000
328.2%4%7 Mars JAN 1, 2016, 18.0967 hours GMT Earth JUL 9, 2015, 19.0967 hours GMT 13075330
Julian Date 57389.2540 Juliarn Date 57579.2540
Total Curaz:i:on 433.7247
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ---=--=—=== =——--—---- Arrive ---------
a3 Initial Engine Propell Tankage Engine Propell Tankage Inert Protes Aero3rk Drops Samples Ne:Mass
N 107.229 6.0C0 25.512 0.000 0.000 0.000 0.000 0.600 17.3:22 12.100 0.000 0.0C0O 43.30
z 495.333 6.300 9.245 0.000 0.000 0.000 0.000 0.600C 23.358) 2.200 0.000 0.002 2¢c8
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =--=----—----------—-=-- mmmmeemecmeesemm-eee-= ArfiVe se------sssmoo----o-o-o
Leg Vv Inft Decl Rt Asc Brn Tm Del Vv VLoss V Inf Decl Rt Asc Brn Tm Del VvV Vicss
{km/s) (deg) (deg) (min) (km/s) {m/s) {km/s) (deg) (degq) {min) (km/s) m/s’
. 4.00097 0.08 161.95 17.551 1.22685 34.354 5.44268. -9.45 313.53 0.000 0.00000 G.000
2 2.79974 22.30 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0.00000 2.occ
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion feriod
(AU) ({deg) (deg) (deq) (deq) (deg) (AU} (AU) idays
i 1.2447786 0.229352802 0.84924 302.09318 149.90336 30.19507 158.58491 0.9592851 1.5302720 507.26633
2 1.3029500 0.287871103 1.65105 107.77947 232.39976 194.26414 307.54156 0.9278683 1.6780317 542.23733
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V  Declination Rt Ascension X Dot Y Dot Z Dot - . .
{km) (deg) (km/sec) (deg) (deg) (km/sec) (km/sec) (km/sec)
800.00000Q 51.60000 1.22685 -37.40238 124.58070 ~0.55315 0.80241 ~-0.74520 . -
800.00000 51.60000 1.22685 37.53501 124.50295 -0.55108 0.80174 0.74745 .
r) o - T
' T MISSION OPERATIONS
Earth Mars Earth A " Lo Sy
Dep Helio Arr Dep HKelio Arr av._: 4y =~ - ;
“imes !days) 77 i . -
egart/Arrive 0.00 18:1.00 709.25 B899.25 [ A
Tlight/Stay 181.00 528.25 130.00 /- -
'Cag Orbits radii;
Apcapse Distance 12.2 J3.00 10.95 0.00 O
Periapse Distance 1.13 0.00 1.07 0.00 .
ipacecrafr Distances (AU) .
Minimum Heliocentric 0.9842 1.0166
Maximum Heliocentric 1.4995 1.6574
Geocentric 0.0000 1.1292 1.6764 0.0000 )
foovh
4aneuvers T
Propulsion Type Vloss None Vlioss None
vinf (km/sec!) 4.00 5.44 2.80 6.81 )
£€f Delta-Vv (km/sec) 1.23 0.00 0.00 0.98 0.00 0.00 -
“el Losses m/sec) 34.35 0.00 2.97 0.00 -
Sropellant (kg or t) 25.51 0.00 0.00 9.25 0.00 0.00
3urn time ! 0.29 0.00 0.10 0.00
Thrust {ltcs or klbs} 24.78 0.00 24.75 0.00
Spec Imp ‘sec! 463.4 3.0 442.1 0.0
“ass3 Changes .<3 or %)
Jry 5Stage Jaztiscned 6.00 0.00 6.30 0.00 ) -
Prcbes Separated 17.31 23.56 , N Z
AercBrake Separated 13.10 0.00 G A
Crop Mass Left 0.00 0.00 IAA S
Sampl2 Mass Added 0.00 0.00 A
I
’, Lo s )
. - -0, b - ' -
A\
kv = 280 il



oy PERFCAMANCE SHLMMARY
i iTiy Time Dagpars Arcive Foight Time
tdays faays,
Earth JAN 23, 2014, 12.0000 hours GMT Mars JUL 22, 2014, 12.0000 hours GMT _1"30.’,300‘
Julian Date [56681.0000 , Julian Date  56861.00C0
329.254% Mars JAN 1, 2016, 1B.0964 hours GMT garth JUL 9, 2716, 13.3364 hours GMT ME TN
Julian Date 57389.2540 Sulian Dace 57573.2%40
Tozal Durat:ion 333.1332
SPACECRAFT MASS SUMMARY (kg or t) .
--------- Depart -=-=--—----- =---------~ Arrive =---------
a3 Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk rops Samples NezMass
N 108.520 6.000 26.203 Q.000 0.000 0.000 0.000 0.600 17.312 13.120 0.000 0.000 42.3C3
z 45.3095 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 £.20¢C
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -----~----------=---e-- mmmm—m—eese--—eee---—- Arrive ---s-ss-ssssso--mo--ooo--
Leg VvV Inf Decl Rt Asc Brn Tm Del V Vloss vV Inf Decl t Asc Brn Tm Deli V L3ss
(km/s) {deg) (deg) {min) {km/s) {m/s) {km/s) (deg) (deg) (min) (km/s) n/s.
N 4.07408 0.40 161.78 18.027 1.25588 37.229 5.44450.. -9.57 313.42 0.000 0.00000 BT
2 2.79974 22.30 160.17 6.068 0.97502 2.970 1 6.81300 , 15.54 84.03 0.000 0.0000C PR
e
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
23 Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion ferice
{AU} {deq) {deg) (deg) (deq) (deq) (AU) (AU) days.
N 1.2437000 0.230206342 0.83755 303.11043 148.74108 31.35737 158.73004 0.9573924 1.5300077 S5CE.6C732
z 1.3029500 0.287871107 1.65105 107.77947 232.39974 194.26414 307.54157 0.9278684 1.6780317 €43.23737
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC L.
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Doz Z Dot . -
(km} (deg!} (km/sec) {degq) (deg) {km/sec) (km/sec) (km/sec) N T
800.00000 51.60000 1.25588 ~36.78965 125.11103 -0.57847 0.82275 -0.75212 e
300.00000 51.60000 1.25588 37.42859 124.74879 -0.56844 0.81945 0.76329 ‘=~
LR M-S esin s - oelgxr
MISSION OPERATIONS P A L
- L e s
Earth Mars Earth )Nz;'[-\/l}' -
Dep Helio Arr Dep Helio Arr IR )
imes (days: vl VT Fain 2
0.00 180.00 708.25 898.25 - 0
180.00 528.25 190.00 - =
~ 7 -
L -~
o~ e v o<
12.09 0.00 10.95 0.00 Z‘/ - e 71 ‘(‘ -
1.13 0.00 1.07 0.00 \ _ Vo~ ey
v = Lt )
‘cacecrafs Distances (AU) -
Minimum Heliocentric 0.9843 1.0166
Max:mum Heliocentric 1.4995 1.6574
Seocentric 0.0000 1.1292 1.6764 0.0000
taneuvers
Propulsion Type Vloss None Vlioss None
Yinf (km/sec) 4.07 5.44 2.80 6.81
€ Delta-V (km/sec) 1.26 0.00 0.00 0.98 0.00 0.00
Losses {(m/sec) 37.23 0.00 2.97 0.00
cpellant {kg or t) 26.20 0.00 0.00 9.25 0.00 0.00
n time {(hr} .30 0.00 0.10 0.00
us: 1os or klbs) 24.75 0.00 24.75 0.00
Sges Imp ‘sec! 463.4 0.0 442.1 0.0
‘155 CThanges (kg or t)
zage Jetti 5.00 0.00 6.30 0.00
s Separ 17.31 23.56
rax e 13.10 0.00
Mas 2 0.00 Q.00
la M 0.00 0.00




oy Taime

Mars

Initial Engine

6.000
6.300

109.230
45.905%

(km/s)
4.14704
2.79974

[SEE

Semi-Axis Eccentri
(AU)
1.2405997

1.3029500

0.23012
0.28787

(B

Altitude
(km})

800.00C00C

800.00000

lime
Jera
Tl
3

{days;
rt/Arrive
ht/Stay

s
o

"

:sc/Cap Crbits (radii
Apoapse Distance
feriapse Distance

‘pazecrafr Cistances (AU)
Minimum Heliocentric
Maximum Heliocentric
Seccentric

Maneuvers
Prcpulsion Type
Viné (km/sec)
Eff Delta-V (km/sec)
Vel Losses (m/sec)
Propellant (kg or t)
Burn time (hr)
Thrust {lbs or kibs)
Spec Imp (sec)

“‘ass Changes (kg or t)
Ory Stage Jettisoned
Probes Separated
AercBrake Separated
Orop Mass Left
Zample Mass Added

PERFORMANCE SUMMARY

Arrive

JBEN 24, 2014, 12.0000 hours GMT - Mars SUL 23, 2014, 12.000

Julian Date 156682.0000 Julian Date
RN L, 2016, 18.0962 hours GMT Earth L3, 2016, 18.0%6

Julian Cate 5738%.2540 Julian Date
Tot

SPACECRAFT MASS SUMMARY (kg or t)
Cepart --------=- —-=------- Arrive -~-----~-

Propell Tankage Engine Propell Tankage Inert Prcbes Aero2rk
26.913 0.000 0.000 0.000 0.000 0.600 17.312 13.100
9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.0060
DEPARTURE/ARRIVAL CONDITIONS
-------- Depart -----=---------==—ee---- ——=--ms--------------= Arriv
cl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc B

q) (deg} (min) (km/s) (m/s) (km/s) (deg} (deg)
61 161.29 18.515 1.28550 40.342 _ré;}ﬁﬂﬁz_ -9.57 313.13
30 160.17 6.068 0.97502 2.970 6.81300 , 15.54 84.03
HELIQCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
city Inclination Asc Node Arg Per True Anom True Anom Periheli
(deg) (deg) (deg) (deg) {deg) (AU)
6899 0.85250 304.13058 147.33440 32.76097 159.65548 0.955104
1111 1.65105 107.77947 232.39973 194.26414 307.54157 0.927868
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Inclination Delta V Declination Rt Ascension X Dot Y Dot
(degq) {km/sec) (deg) (deg} {km/sec! fkm/sec)
51.60000 1.28550 -36.25913 125.25832 -0.59837 0.84642
51.60000 1.28550 37.24309 124.71857 -0.58285 3.8B4116
(Ly§ o Grtoirs
MISSION OPERATIONS A N
, o J - -
Earth Mars Earth A /1 " 4 VZ D
Dep Helio Arr Dep Helio Arr
‘l'/": ol F IO
0.00 180.00 707.25 897.25
180.00 527.25 190.00
12.09 0.00 10.95 0.00 Av?i = 224,
1.13 0.00 1.07 0.00
Ay T a4
0.9844 1.0166
1.4982 1.6574
0.0000 1.1356 1.6764 0.0000
Vloss None Vloss None
4.15 5.38 2.80 6.81
1.29 0.00 0.00 0.98 0.00 0.00
40.34 0.00 2.97 0.00
26.91 0.00 0.00 9.25 0.00 0.00
0.31 0.00 0.10 0.00
24.75 0.00 24.75 0.00
463.4 0.0 442.1 0.0
6.00 0.00 6.30 0.00
17.31 23.56
13.10 0.00
0.00 0.00
0.00 0.00

al Zurati:zn

Drops Samples Ne<lMass

3
oo

G.000
$.000

3O
o0

0.
3.

<

rn Tm
[min)
0.000
0.000

(km/s!
0.000C0
0.C00030

on Aphelion
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1.5260951

1.6780317

3
4

-

2 Dot
tkm/sec)
-C.76020

0.77798

Nt

AN
N

(S
L/‘




NetMass

4

Ty n

[ERW]
€3 €3

aap

arjer PERFORMANCE SUMMARY
i
1, Tome Depar: t Arrive £l
IEVEN
Earth CAN 25, 2014, 12.0000 hours. GMI- Mars JUL 24, 2014, 12.0000 hours GMT
Julian Date 156683.0000 : Julian Date 56863.00070
At odty
15,2540 Mars JAN 1, 2016, 18.0860 hours GMT Earth JUL 9, 2016, 18.0960 hours GMT
Julian Date 57389.2540 Juliar Date §7573.25402 .
Total Zurat:icn
SPACECRAFT MASS SUMMARY (kg or ti
--------- Depart ----=---=- =-=-=------ Arrive -----==--
Leqg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Crops Samples
1 109.984 6.000 27.667 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000
2 45.905 6.300 9.245 0.000 0.600 0.000 0.000 0.600 23.5€0 0.300 0.0200 C.C0o¢
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ------==------—-------= ~—emmmm—--—----------- Arrive -----s--o----m----oo--o
Leg V Inf Decl Rt Asc Brn Tm Del V VLoss VvV Inf Decl Rt Asc Brn Tm Del V
(km/s) (deg) (deg) (min} (km/s) (m/s) (km/s}) {deg) (degq) (min} tkm/s)
1 §.22230 0.81 160.85 19.034 1.31677 43.831 5.317e1  -9.57 312.82 0.000 0.00200
2 2.799%74 22.30 160.17 6.068 0.97502 2.970 176.81300., 15.54 84.03 Q.000 6.00000C
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
R=lad Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion
(AU} (deg) {deg) (deg) (deg) (deg) (AU} {AU)
B 1.2375134 0.230134897 0.86730 305.15042 145.92744 34.16494 160.58244 0.9527183 1.5223084
z 1.3029501 0.287871116 1.65105 107.77948 232.39971 194.26415 307.54157 0.9278684 1.6780318
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot 2 Dot
(km) {deg) (km/sec) (deg) {deg) (km/sec) (km/sec) (km/sec)
800.00000 51.60000 1.31677 -35.72819 125.44790 -0.61995 0.87081 -0.76892
800.00000 51.60000 1.31677 37.03756 124.75348 -0.59918 0.86360 0.79314
[, 7 16 No §-LOSSEs
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helic Arr .
imes fdays) :
Cepart/Arr.ve 0.00 180.00 706.25 896.25
Tlight/Stay 180.00 526.2% 190.00
<5z/Cap Orbits {radii
Apcapse Distance 12.09 .00 10.95 0.00
Perilapse Distance 1.13 0.00 1.07 0.00 ti
Sracecraft Distances (AU)
Minimum Heliocentric 0.9845 1.0166
Maximum Heliocentric 1.4969 1.6574
Geocentric 0.0000 1.1420 1.6764 0.0000
fareuvers
Prepulsicon Type Vloss None Vloss None
Vinf (km/sec! 4.22 5.32 2.80 6.81
Zff Celta-V (km/sec) 1.32 0.00 0.00 0.98 0.00 0.00
1 Losses (m/sec] 43.83 0.00 2.97 0.00 _ R
Tropellant (k3 or t) 27.67 0.00 0.00 9.2 0.c0 0.00
urn time (hrj 0.32 0.0C 0.10 0.00
Thrust (lbs or kibs) 24.75 0.00 24.15 ¢.00 o [/ 0
Spec Imp (sec) 463.4 0.0 442.1 0.0 clp s Tl
“ass Changes (kg or t) - e ’
Cry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00



cerzged; PERFORMANCE SUMMARY

pooSmay Time Cepart Arrive TLi3ht Time
days 2iy3
Earth JAN 26, 2014, 12.0000_hours GMT Mars SUL 29, 2014, 12.0000 hours SMT 135,000
Julian Date (56684.000QJ Julian Date 56268 .90073
LA Mars JAN 1, 2016, 1B.0957 hours GMT Earth JUL 3, 2016, 18.09S7 hours GMT "ran.tung
Julian Date 57389.2540 Julian Date §7573.2540
Tnzal Jurat:? ERM
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ------~-- =--==------ Arrive ---------

Leng Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples lietMass
1 L10.7C3 6.000 28.386 0.000 0.000 0.00¢C 0.000 0.600 17.312 13.100 0.000 0.300 42.30¢

2 45.9C5 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000C 5.208

DEPARTURE/ARRIVAL CONDITIONS

---------------------- Depart ------=--===--------oe- c—mmmm————-meeemm-o——— Arrive -—-----—sssssoo---oo-ooo

Leg VvV Inf Decl Rt Asc Brn Tm Del V Vlioss V Inf Decl Rt Asc Brn Tm Del Vv J.oss

(km/s) {deg) (deg) (min) {(km/s} (m/s) {(km/s) (deg} (deg) (min} {km/s! /s

3 4.29196 0.57 159.31 19.528 1.34636 47.335 5.01397 -9.05 311.66 0.000 0.00000 s.20¢

2 2.79974 22.30 160.17 6.068 0.97502 2.970 [ 6.81300, 15.54 84.03 0.000 0.00G00 3.30¢

HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival

23 Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Fericd
(AU) (deg) (deg) (deg) (deg) {deg} (AQ) (AU) ‘days

i 1.22770861 0.226913880 0.98916 306.17965 143.69927 36.38050 164.49424 0.9491225 1.5062896 EELS
2 1.30295018 0.287871120 1.65105 107.77948 232.39970 194.26415 307.54158 0.9278684 1.6780319 237

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot 2 Dot
(km) {deg) (km/sec) (deg) (deg) (km/sec) (km/sec) {km/sec)

800.00000 51.60000 1.34636 -35.58464 124.31120 -0.61720 0.90441 -0.7834¢

800.00000 51.60000 1.34636 36.50952 123.83572 -0.60256 0.89888 0.80103

1, L% s 5. arax

MISSION OPERATIONS

Earth Mars Earth
Dep Helio Arr Cep Helio  Arr
“imes {days)
Cepart/Arrive 0.00 184.00 705.25 B895.25
Tlight/Stay 184.00 521.25 190.00
sc/Zap Orbits fradii)
Apcapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
pacecraft Distances (AU)
Minimum Heliccentric 0.9846 1.0166
Maximum Heliocentric 1.4904 1.6574
Geocentric 0.0000 1.1737 1.6764 0.0000
‘aneuvers
Propuision Type Vlioss None Vloss None
Vinf (km/sec) 4.2 5.01 2.80 .81
Zff Delta-V (km/sec) 1.35 0.00 0.00 0.98 0.00 0.00
Vel Losses (m/sec) 47.33 0.00 2.97 0.00
Propellant (kg or t) 28.39 0.00 0.00 9.25 0.00 0.00
Burn t.ume {(hr; 0.33 0.00 0.10 0.00
Thrust ({lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp !(sec! 463.4 0.0 442.1 0.0
“‘ass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Propbes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00



nvarged PERFCHEMANTCE SUMMARY
ay Time Separt Arrive B
frays!
Earth CAN 2%, 2014, 16.8000 hours GMT. Mars AUG 14, 2014, 16.8000 hours GMT
Julian Date 56684.2000 Julian Date 56B884.2%00
A Mars JAN L, 2016, 1B.0957 hours GMT Earth JUL 3, 2316,
Julian Date 57389.2540 Julian
Tota: Durat:icn
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ------=-- =-------=-= Arrive ---------
L2 Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AercBrk Drops Samples
L 110.681 6.000 29.364 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.33¢8
z 45.905 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.30¢C
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -===------=-es--—---—a- mmemeemmmm—mem—----—-- Arrive --s-----------
Leg 7 Inf Decl Rt Asc Brn Tm Del V VLlcss V Inf Decl Rt Asc Brn Tm Del ¥
{km/s} (deg! ideg) {min} (km/s) {m/s} (km/s) {deg) (deg) (min) (km/s]
1 4.289930 -2.18 155.61 19.513 1.34548 47.227 4.24119 -6.53 306.78 0.000 0.00C00
2 2.79974 22.30 160.17 6.068 0.97502 2.970 " §.81300 15.54 84.03 0.000 0.00000
HELIOCENTRIC TRANSFER CRBIT ELEMENTS
Departure Arrival
.ag Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion
(AU) (deg) (degq) (deg) (deg) {deg) (AU} {AU)
N 1.2083607 0.217260067 1.50657 306.41051 141.23863 38.81359 175.67506 0.9458322 1.4708833
2 1.3029501 0.287871121 1.65105 107.77948 232.39969 194.26415 307.54158 0.9278684 1.6780318
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
{km) (deg) (km/sec) (deg) {degq) {km/sec) {km/sec) {km/sec)
800.00000 51.60000 1.34548 -37.81213 119.38488 -0.52157 0.92621 -0.82488
800.00000 51.60000 1.34548 34.24758 121.2214¢6 -0.57650 0.95111 0.75720
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
imes {days|
C2parc/Arrive 3.00 200.00 , 705.05 895.0%5
Flighn/Stay 260.00 505.05 190.00 '
Isc/Cap Crbits (radil)
Apcapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
pacecraft Distances (AU} .
Minimum Heliocentric 0.9846 1.0166:
Maximum Heliocentric 1.4697 1.6574
Gaccentric 0.0000 1.2733 1.6764 0.0000
Haneuvers ..
Propulsion Type Vloss None Vloss None
Vinf (km/sec) ) 4.29 f - 4.24 2.80 6.81
Eff Delta-V (km/sec) 1.35 0.00 © 0.00 0.98 0.00 0.00
Vel Losses (m/sec) 47.23 0.00 2.97 0.00
cropellant (kg or t) 28.36 0.00 .00 9.25 0.C0 0.00
n time (hr 09.33 0.00 0.10 0.00 -
ust (lbs or klbs) <4.75 0.00 24.75 0.00
spec Imp (sec! 163.4 0.0 442.1 0.0
“tiss Changes (kg or t)
Dry 3Stage Jettiscned 6.00 . 0.00 6.30 0.00
Propes Separated 17.31 23.56
Aa2roBrake Separated 13.10 0.00
Jrop Mass Left 0.00 0.0C
Sample Mass Added 0.00 0.00

o

NetMass



PERFORMANCE SUMMARY

SoTim IS Arrive
1ay s
Sartn St B, 2022, 1. 4 hours GMT Mars MAR 27, 2023, 11.0204 tours OMT
Jultan Lane 59830.995%2 Julian Date €0030. 9502
1igT Mars , 2024, 11.2006 hours GMT Earth MAR 11, 2025, 11.9006 hours G4T RS 2050
Juliian Date 60545.9959 Julian Date 60745.39354
Total Duration 31 0367
3PACECRAFT MASS SUMMARY (kg or t)
art -—----tomss mmessmoo- Arrive ---------
E pell Tankage Engine Propell Tankage Inert Protes AercoBrk Drops Samples lNezMass
3.989 0.000 10.119 14.896 0.000 0.000 0.000 0.000 0.000 0.000 £3.503
L1158 0.000 0.000 0.000 0.000 0.000 52.583 0.000 0.000 0.080 5.80%
DEPARTURE/ARRIVAL CONDITIONS
Depart =---=-===-==----------==  Sos-ssooooossosoooeoooos Arrive ------------------o-----
=3 Rt Asc Brn Tm Del V VLoss VvV Inf Decl Rt Asc Brn Tm Del V “Loss
(deg) {min) {(km/s) (m/s) {km/s) (deg) {deg) {min) (km/sj m/s
R 59.80 23.764 1.84618 68.212 3.78554 -19.36 186.20 11.153 1.54222 17,809
.60 hrs 24.148 2.36876 150.412
z 29.07 8.322 1.56706 9.952 6.26432 -8.06 336.53 0.000 0.00000 3.c00
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
ED) Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion rerica
(deg) {degq) (degq) {deg) (deg)} (AU) (AU) (days)
N 2.95727 345.46737 358.76193 1.2473% 143.50331 1.0074482 1.7673465 536.89747
z 0.32232 170.85059 57.71750 173.15022 302.24574 0.9057634 1.4573201 463.107:3
PLANETOCENTRIC CAPTURE ORBIT ELEMENTS
L=z Inclination Asc Nodel Arg Perl Asc Node?2 Arg Per2 Periapse Apocapse Period
({deg) (deg) (deg) {degq) {deg) {radii) {radii) ihours
37.00000 2.3.98325 263.35220 338.41046 150.18555 1.0735943 10.9478952 24.6063%8

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

AL Inclination Delza V Declination Rt Ascension X Dot Y Dot Z Dot
(deg! (km/sec) (deg) {deg) {km/sec) {km/sec) (km/sec)
44.79361 4.21493 27.19508 0.95873 3.74847 0.06273 1.92632

.Q)Slq'z"‘ ‘(luﬁ ’,v:;'/.;\
MISSICN OPERATIONS

Earth Mars Earth
Dep Helio Arr Dep Helio Arr
2.20 200.00 715.04 915.04

200.390 £15.04 200.00
.06 10.95 10.95 0.00
.06 1.07 1.07 0.00
1.007s 0.9935
1.6456 1.4573
L0230 1,409 1.4798 0.0000Q
V1oss Vioss Vloss Nene
30 3.79 3.84 6.26
L21 .00 1.54 1.587 0.00 0.00
.62 17.51 9.95 0.00
.99 0.00 14.90 11.11 0.00 0.00
.80 0.19 0.14 0.00
.00 45.00 45.00 0.00
.0 317.0 317.0 0.0
53 10.12 Q.00 0.00
3.930 52.58
3.20 0.00
3.30 0.00
¢.00 0.00




[V

s

PERFORMANCE

SUMMAF Y

gl Arrive
P 3EP ¥, 2022, 12.0000 hours GMT Mars MAR 28, 2023, 12.00C0
Julian Late 59832.0000 Julian Date
I 200 27, 024, UL.3005 hours GMT Earth MAR 11, 2025, 11.%005
Julian Laze 60545.9659 sulian Caze
Tota
SPACECRAFT MASS SUMMARY (kg or t)
CRparT ------o-- mmmmm-ses Arrive ---------
Prcpell  Tankage Sngine Propell Tankage Inert Probes AerocBrk
12.53% 63.840 0.000 10.119 14.647 0.000 0.000 0.000 0.000
2.039 11,115 0.000 9.000 0.000 0.000 0.000 52.583 0.000
DEPARTURE/ARRIVAL CONDITIONS
--------------- Jepargt -—--------------o------- “-~emm-=-m---o--------- Arrive
Cecl Rt Asc Brn Tm Del V VLoss V Inf Cecl Rt Asc Br
i {deg) (deg: {min) {(km/s) (m/s) (km/s}) (deq) (deg!
R 44.33 58.7C 23.710 1.84627 67.916 3.74844 -19.22 186.33 10
asT = 4.60 nrs 24.091 2.36867 149.716
34 J3.42 29.07 8.322 1.56706 9.952 6.26432 -8.06 336.53 0
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Inclination Asc Node Arg Per True Anom True Anom Perihelio
(deg) (deg) (deg) (deg) (degq) (AU)
2.92626 346.47904 357.71749 2.25092 144.00226 1.0070604
0.32232 170.85059 57.7174% 173.15022 302.24574 0.9057634
PLANETOCENTRIC CAPTURE ORBIT ELEMENTS
Inclination Asc Nodel Arg Perl Asc Node2 Arg Per? Periapse
‘deg) {deg) (deg) (deg} (deg) {radii)
37.00000 213.88451 263.92616 338.77848 150.23883 1.0735943
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
itude Inclinazion Delta V Declination Rt Ascension X Dot Y Dot
(km) (deg) {km/sec) (deg) (deg) (km/sec) {km/sec)
090.203C0 §4.33287 4.2:149%4 26.96392 0.08015 3.75674 0.00526
MISSION OPERATIONS
Earth Mars Earth
Dep Hellic Arr Dep Helio Arr
0.00 200.00 714.00 914,00
200.C0 514.00 200.00
1.06 10.95 10.95 0.00
1.36 1.27 1.07 0.00
1.0G672 0.9935
1.6463 1.4573
J.00C0 1.4133 1.4798 0.0000
Vioss Vlioss Vloss None
4.30 3.7% 3.84 6.26
21 2.00 1.82 1.57 0.00 0.00
217,63 16.6% 9.95 0.00
63.384 0.00 14.865 11.11 0.00 0.00
0.80C 0.18 0.14 0.00
45.00 45.30 45.00 0.00
917.¢ 917.0 917.0 0.0
12.59 10,12 0.00 0.00
0.00 52.58
0.00 0.00
£.00 0.00
c.00 0.00

(min)

nours GMT
60032.0000

hours GMT
65745 . 9954

1 Duraticn

Drops Samples

0.00C0
0.000

0.000
0.000

Del ¥V
(km/s)
1.51856

n Tm

.967

.000 0.00000

n Aphelion
(AU)
1.7645014

1.4573201

Apoapse
{radii)
10.9478952

2 Dot
(km/sec)
1.911:18

£€9.503
5.80%

Period

{days;
595.85459
469.10712

Pericd
thours}
24.6C638



PERFOHMANCE SUMMARY

Arcive

NetMass

6€3.503
5.80S

Period

(days)
594.83008
4€69.10711

Period
{hours)
24.60638

Zarth SEP 10, 2022, 12.5000 pours 0GMT Mars MAR 29, 2023, 12.0000 hours GMT
Julian LDa%ze 53833.0000 Juilan Date 60633.4300¢C
Bk Mars AUG 23, 2024, ...3004 hours GMT Earth MAR 11, 2025, 11.9004 hours GMT
Julian Caze 60545.9959 Julian Date 60745.99359
Toral Duration
SEACECRAFT MASS SUMMARY (kg or t)
Cepart ~=--===-- =~—===-=-- Arrive ---------
13l Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples
5 12.50¢ 62.732 0.000 1C.119 14.412 0.000 0.000 0.000 0.000 0.000 0.000
3 5.500 11.115 0.000 $.000 0.000 0.000 0.000 52.583 0.0200 0.000 0.000
CEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ----=--=----===--------- mmmmmmmmmmmmem——e—---- Arrive ------s-ossooom--o-ooes
Rt Asc Brn Tm Del V Vioss V Inf Decl Rt Asc Brn Tm el V
(deg) {min) {km/s) {m/s) {km/s) (deg) (deg) (min) {km/s}
H 57.65 23.670 1.84700 67.742 3.71291 -19.08 186.44 10.791 1.49606
Z hrs 24.049 2.36966 149.306
3. 29.07 §.322 1.56706 9.952 6.26432 -8.06 336.53 0.000 0.000060
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Zccentricity Inclinaticn Asc Node Arg Per True Anom True Anom Perihelion Aphelion
(deg) {deg) (deg} (deg) (deg) (AU) (AU)
2.89717 347.45155 356.70365 3.30386 144.49113 1.0066164 1.7617676
0.32232 170.85060 57.71748 173.15022 302.24575 0.9057634 1.4573200
PLANETOCENTRIC CAPTURE ORBIT ELEMENTS
Inclination Asc Nodel Arg Perl Asc Node2 Arg Per2 Periapse Apoapse
{deg) (deg) (deq) (deq) (deg) (radii) {radii)
2.821337467 37.00000 213.76091 264.49447 339.12667 150.27995 1.0735943 10.9478952
LAUNCH SELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(kmj {deg) {km/sec) {deg) (degq) (km/sec) {km/sec) {km/sec}
430.00000 43.86118 .216686 26.74616 359.28147 3.76522 -0.04722 1.89766
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Cep Helio Arr
0.00 200.00 713.00 913.00
200.00 513.00 200.00
1.06 10.95 10.95 0.00
1.06 1.07 1.07 0.00
' 1.0070 0.9935
1.6469 1.4573
2.C00C 1.4292 1.4798 0.0000
Vlcss Vless Vloss None
4.30 . 3.71 3.84 6.26
§4.22 0.00 1.50 1.57 0.00 0.00
217.05 15.30 9.95 0.00
63.73 0.00 14.41 11.11 0.00 0.00
0.80 0.1 Q.14 0.00
45.00 45.00 45.00 0.00
917.0 917.0 917.0 0.0
12.50 10.12 0.00 ¢.00
J3.00 52.58
J.00 0.00
2.00 0.00
2.00 0.00



regedd PERFCRMANCE SUMMARY
Degart Arrive Foiar
1
Earnt SEP 11, 2022, 12.%000 hours GMT Mars MAR 30, 2023, 12.000% hours GMT 235..509
Julian Daze 59834.0000 Julian Date £0034.2000
pas Mars AUG 23, 2024, 11.%003 hours GMT Earth MAR 11, 2025, 11.3003 hours GMT 200, 2050
Julian Date 60545.9958 Julian Cate €0745.3958
Total ODurarion 911.5353
3PACECRAFT MASS SUMMARY (kg or €}
————————— Jepart ----s---- m-oso-o-s Arrive --=------

b In.Tii. Zrgine Prope.l Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
R LE.825 12.500 63.657 0.000 10.119 14.179 0.000 0.000 0.000 0.000 0.000 ¢.000 £3.5C3
2z £9.5303 0.0C0 11.115 0.000 0.000 0.000 0.C00 0.000 52.583 0.000 0.000 0.0C0 5.805

CEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -----=---==-=-----=-=-==- mmemmemmmm—mm——————-~- Arrive ---s---sos-oosssosooooos
23 v oinf Secl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V JLoss
NS ideqg) (deg) {min) {km/s) (m/s) (km/s) (deq) (deg) (min) (km/s) (m/s)
. 4.32432 43.37 56.63 23.643 1.84835 67.676 3.67749 -18.93 186.54 10.617 1.47380 15.014
35rr. 2 Coast = 4.61 hrs 24.020 2.37173 149.150
2 3.83794 0.42 29.07 8.322 1.56706 9.952 6.26432 -8.06 336.53 0.000 0.00G00 0.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
e Inclination Asc Node Arg Per True Anom True Anom Periheliocn Aphelion Pericd
(deg) (deg) (deq) (deg) (deg) {AU) {AU) {days)
. 2.86875 348.42459 355.67973 4.32685 144.98922 1.0061008 1.7590358 593.78375
z 0.32232 170.85060 57.71747 173.15022 302.2457¢6 0.9057634 1.4573200 463.10711
PLANETOCENTRIC CAPTURE ORBIT ELEMENTS
Iz ToTentrisit Inclination Asc Nodel Arg Perl Asc Node2 Arg Per?2 Periapse Apoapse Pericd
(deg) {deg) (deg) (deg) (degq) (radii) {radii) {hours)
: .4213874867 37.00000 213.60822 265.07982 339.46967 150.31042 1.0735943 10.9478952 24.60638
LAUNCH DELTA V ORIENTATION - PLANETQCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot 2 Dot
i km) (deg) (km/sec) (degq) {deq) (km/sec) {km/sec) {km/sec)
422.20003 43.37384 4.22008 26.53275 358.53089 3.77438 -0.09680 1.88515
MISSION OPERATIONS
Earth Mars Earth
Dep Heiio Arr Dep Helio Arr
¢.0C 200.00 712.00 912.00
200.00 512.00 200.00
1.06 10.95 10.95 0.00
1.06 1.07 1.07 0.00
1.0067 0.9935
1.58475 1.4573
¢.0200 1.4391 1.4798 0.0000
V1oss Vlcss Vloss None
4.31 3.68 3.84 6.26
§4.22 Q.C0 1.47 1.57 0.00 0.00
216.83 15.01 9.95 0.00
63.66 0.00 14.18 11.11 0.00 0.00
0.79 0.18 0.14 0.00
45.00 45.00 45.00 .00
917.0 917.0 917.0 0.0
12.50 10.12 0.00 0.00
0.00 52.58
0.00 0.00
0.00 0.00
0.00 0.00




. Daroeeroged, PERFORMANCE SUMMARY
i =part Arrive Flignn Time
2ays!
Zarth SEP 14, 2022, 1%.2176 hours GMT Mars OCT 2, 2023, 16.4483 hours GMT 131, %0%%
Julian Date 59837.1757 Julian Darte £0220.1854
Toral Duaration Is. 03¢
SPACECRAFT MASS SUMMARY (kg or t)
Depart =------== ~=----—--= Arrive ---------
. LTian propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples ‘lie=Mass
ERE T T 4Gl 12,275 0.000 0.000 0.000 ¢.000 0.C00 0.090 9.800 0.000 0.000 51.522
DEPARTURE/ARRIVAL CONDITIONS

---------------------- Jepart -o-----m-smsssmssoesesooo —-wemmmm-s—e-s--------- Arrjve s----s-osococo--o--o-o-ooo
VoIng Cecl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V JLcss

<M/ s (deg) (deg) (min) {km/s) {m/s) (km/s) (deg) {deg) (min} (km/s) im/ s
. 3.7.362 15.73 B2.13 12.912 1.11035 16.598 3.07417 19.53 177.69 0.000 0.00000 2.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Led Jemi-Ax1s CEccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Pericd
(AU {deq) (deg) (deg) (deg) (degq) (AU) (AU) (days)
L 1.35378638 03.257394533 0.83739 171.53339 184.16113 355.82721 216.59685 1.0053295 1.7022441 575.339C3

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Inclinarion Delta V Declination Rt Ascensicn X Dot Y Dot Z Dot
{deg) (xm/sec} (deg) (degq) (km/sec) {km/sec) (km/sec)
28.50000 1.1103% -8.76212 34.39598 0.90552 0.61993 -0.16914
28.50000 1.1103% 28.47797 25.81885 0.87857 0.42507 0.52944

MISSION OPERATIONS

Helio Arr

383.01

1.0053
1.7022
2.5432

None

3.07

0.00 0.00
0.00

0.00 .00
0.00

.00

0.0

.00
.00
.80
.00
.00

OOWwaOO



Piie HName: Loaded Case
Convarged) PERFORMANCE SGUMMARY
7 3nay Time Depart Arrive el
{days!
Earth SEP 2, 2022, 12.000 ur Mars MAR 21, 2023, .2.00200 hours GMT k
Julian Date | 59825.0000 Julian Zane %3025.00038
525.9959 Mars AUG 23, 2024, 11.9013 hours GMT Earth MAR 11,
Julian Date 60545 .9959 ”
Toral Duration
SPACECRAFT MASS SUMMARY (kg or t)
————————— Depart ~-----==--- =--------- Arrive ---------
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples
1 119.573 6.000 31.338 0.000 0.000 0.000 06.000 0.000 17.312 13.100 .00%
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.0C0 G.000
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ------=----====-===------- —memm-eommm--m——------ Arrive s-----sco-------
Leg VvV Inf Decl Rt Asc Brn Tm Del V VLoss YV Inf Decl Rt Asc Brn Tm Del v
(km/s) {deg) (deg) (min) (km/s) (m/s) (km/s) (degq) {deg) (min} (km/s:
i 4.35193 47.04 66.17 21.559% 1.38114 59.355 3.99932 -20.02 185.10 G.00¢C 3.000CC
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26433 -8.06 336.53 0.000 0.000CC
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion
(AU} {deq) (deg) (deg) (deg) (degq) (AU) {AU)
1 1.395%036 0.277675579 3.15084 339.68569 4.52754 355.48651 140.84297 1.0082952 1.7835119
2 1.1815418 0.233405721 0.32231 170.85059 57.71757 173.15022 302.24569 0.9057632 1.4573204
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(k) (deg) (km/sec) (degq} {deg) {km/sec) (km/sec) (km/sec)
800.00000 51.60000 1.38114 16.18077 21.12350 1.23730 0.47802 0.38488
800.00000 51.60000 1.38114 44.15737 354.83956 0.98685 -0.08912 0.96214
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times i{days)
Depart/Arrive 0.00 200.00 721.00 921.00
Flight/Stay 200.00 521.00 200.00
Esc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Heliocentric 1.0083 0.9935
Maximum Heliocentric 1.6418 1.4573
Geocentric 0.0000 1.3497 1.4798 0.0000
Maneuvers
Propulsion Type Vlioss None Vloss None
vinf (km/sec) 4.35 4.00 3.84 6.26
Eff Delta-V (km/sec) 1.38 0.00 0.00 1.57 0.00 0.00
Vel Losses (m/sec) 59.36 0.00 15.41 0.00
Fropellant (kg or t} 31.34 0.00 0.00 15.76 0.00 0.00
Burr time (hr) 0.36 0.00 0.17 0.00
Thrust (lbs or klbs} 24.75 0.00 24.75 .00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t}
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00

Gat

Ne-Mass

I



« ame: Lnaded Tase

ilonverged)

7 3ray Time Depart
(days)
Earth
£18.9959 Mars
--------- Depar
_eq Initial Engine Prope
L 119.199 6.000 30.9
2 51.823 6.300 15.7
Leg V Inf Decl R
(km/s) (deg)
1 4.32003 46.38
2 3.83794 0.42
Leg Semi-Axis Eccentricity
(AU)
N 1.3931928 0.276294349
2 1.1815418 0.233405661
Altitude Inc
{km}
800.00000 5
800.00000 5
Earth
Dep
Times (days)
Depart/Arrive 0.00
Fiight/Stay
Zsc/Cap Orbits {radii)
Apcapse Distance 12.09
Periapse Distance 1.13
Spacecraft Distances (AU)
Minimum Heliocentric
Maximum Heliocentric
Geccentric 0.0000
Maneuvers
Propulsion Type Vloss
vinf (km/sec) 4.32
Eff Delta-V (km/sec) 1.37
el Losses (m/sec) 57.26
2ropeliant (kg or t) 30.96
3urn time {(hr) 0.36
Thrust (lbs or klbs) 24.75
Spec Imp [(sec) 463.4
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00

Probes Separated
AercBrake Separated
Drop Mass Left
Sample Mass Added

PERFCORMANCE 5UMMARY
Arrive Li3nt Time
13ys
SEP 4, 2022, 12.6000 nours GMT Mars MAR 23, 2023, DU TN
Julian Date 5%9827.0000 Julian
AUG 23, 2024, 11.9010 hours GM7T Earth MAR 11, 20295
Juiian Darte 60545.995% Julian
Totas Duratlion 130525
SPACECRAFT MASS SUMMARY (kg or t)
£ ==------- —m--—e-e- Arrive -------=-
11 Tankage Engine Propell Tankage Inert Prcbes AercBrx Jrops  Samples  NetMass
64 0.000 0.000 0.000 0.000 0.000 17.312 13.108 G.003 0.22° cl.
65 0.000 0.000 0.000 0.000 0.000 23.5%8 0.003 G.0038 0.232 £
DEPARTURE/ARRIVAL CONDITIONS
Depart ==-=-=-===-=-----------= Scooo-osooooo-sssmoooes Arrive -----s--------e-o---oe-
t Asc Brn Tm Del V VLoss V Inf Deci Rz Asc Brn Tm Del 'V
(deq) {min) (km/s) (m/s) (km/s) {deg} (deg) (min) lkms s
64.05 21.302 1.36691 57.261 3.92739 -19.82 185.53 0.008 3.0C0c8 T
29.07 10.347 1.57251 15.412 6.26432 -8.06 336.53 0.000 0.000¢CC 3,328
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Inclination Asc Node Arg Per True Anom True Anom pPerihelion Aphelion Per:cc
(deg) (deq) (deq) (degq) {deg) (AU} (AU} idays
3.08263 341.62414 2.63335 357.37920 141.69838 1.0082615 1.7781241 551
0.32231 170.85058% 57.71755 173.15022 302.24572 0.9057632 1.4573202 N
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
lination Delta V Declination Rt Ascension X Dot T Dot 2 Dot
(deg} {km/sec) {deg) (deq) (km/sec) (km/sec) (km/sec)
1.60000 1.36691 14.79379 19.86671 1.24294 G.44912 0.34903
1.60000 1.36691 44.81383 352.26459 0.96086 -0.13082 0.96340
MISSION OPERATIONS
Mars Earth
Helio Arr Dep Helio Arr
200.00 719.00 919.00
200.00 519.00 200.00
0.00 10.95 0.00
0.00 1.07 0.00
1.0083 0.9935
1.6431 1.4573
1.3697 1.4798 0.0000
None Vloss None
3.93 3.84 6.26
0.00 0.00 1.57 0.00 .00
0.00 15.41 0.00
0.00 0.00 15.76 0.00 0.00
0.00 0.17 0.00
0.00 24.75 0.00
0.0 442.1 0.0
0.00 6.30 0.00
17.31 23.56
13.10 0.00
0.00 0.00
0.00 0.00



fotigmer:
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PERFORMANCE 3SUMMARTY

s Stay Time Depart Arcive i
idays! 21,3
Earth SEP 6, 2022, 12.0000 hours GMT Mars MAR 25, 2023, 22 D
Julian Date 59829.0000 Julian
516.94959 Mars AUG 23, 2024, 11.7008 hours GMT Earth MAR 11, 2025, 11.%008 hours GMT 200500
Julian Date 60545.9959 Julian Lare 653745.9954
Tota. Turaticn KRS R]
SPACECRAFT MASS SUMMARY (kg or t
--------- Depart ----=-==--- ~--------- Arrive ---------
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Prcces AerocBrk Orops Samples NetMass
N 118.981 6.000 30.746 0.000 0.000 0.000 0.000 0.000 17.312 13.1390 2.000 0.3C3 $1.823
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 c.200 2.000 0.203 6.2073
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart --=-------~----=--woo-—- eemmmmme—emmmm—-—----- BrIiVE oo ssoommooo oo ooo—moes
Leg Vv Inf Decl Rt Asc Brn Tm Del V VLoss Vv Inf Decl Rt Asc Brn Tm Del V v1loss
(km/s) (deg) (deg) {min) {km/s) (m/s) (km/s) (deg) (degq) {min) {km/s!} {m/s
1 4.30121 45.62 61.90 21.152 1.35858 56.062 3.85562 -19.60 185.90 0.000 0.00C0C c.soc
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -B.06 336.53 0.000 0.00000 c.202
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
eg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Perica
(AU) (deq) (deq) {deg) {deg) (deg} (AU) (AU) (days
i 1.3903358 0.275010618 3.01779 343.56458 0.69785 359.31311 142.59166 1.0079787 1.7726929 598,73472
2 1.1815418 0.233405601 0.32232 170.85059 57.71753 173.15022 302.24572 0.9057633 1.4573202 469.1C714
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) (deg} (km/sec) {deg) (deq) (km/sec) (km/sec) ikm/sec;
800.00000 51.60000 1.35858 13.38983 18.67918 1.25204 0.42328 0.31461
800.00000 51.60000 1.35858 45.54365 349.87332 0.93668 -0.16730 0.96973
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times (days)
Depart/Arrive 0.00 200.00 717.00 917.00
flight/Stay 200.00 517.00 200.00
Zsc/Cap Orbits {radii}
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Heliocentric 1.0080 0.9935
Maximum Heliocentric 1.6444 1.4573
Geocentric 0.0000 1.3896 1.4798 0.0000
Maneuvers
Propulsion Type Vloss None Vloss None
Vinf {km/sec) 4.30 3.86 3.84 6.26
Eff Delta-V (km/sec) 1.36 0.00 0.00 1.57 0.00 .00
Vel Losses (m/sec) 56.06 0.00 15.41 0.00
Precpellart (kg or t) 30.75% 0.00 0.00 15.76 0.00 0.00
Burn time {(hr) 0.3% 0.00 0.17 0.00
Thrust (lbs or klbs} 24.75 0.00 24.75 0.00
Spec Imp {sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Dry Stage Jettisoconed 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
3ampie Mass Added 0.00 0.00



Time: Loaded Tase

lonverged, PERFOCRMANTE SUMMARY
v; 3tay Time Depart Arrive
tdays)
Earth 3EP 7, 2022, 12.0000 hours GMT Marcs MAR 2K, 2023
Julian Cate 59830.0000 Julian
515.9353 Mars AUG 23, 2024, 11.9007 hours GMT garth MAR 11, 272¢
Julian Date 60545.9953 Julran
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ~-------- ~--------- Arrive ---------
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples HNe<Mass
N 118.931 6.000 30.696 0.000 0.000 0.00¢ 0.000 0.000 17.212 13.180 0.000 0.C03 $1.323
2 51.823 6.300 15.765 0.000 0.000 ¢.00Q0 0.000 0.000 23.558 3.000 0.000 0.3%02 £.220
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -----=----------------~ mmmememmemmm——oe—esec- APriVE sosss-smsmsm-oo-o—eeoeoe
Leg V Inf Decl Rt Asc Brn Tm Del V Vloss V Inf Decl Rt Asc Brn Tm Del v
(km/s) (deg) (deg) (min) {(km/s) (m/s) {km/s) (deq) ‘deg) (min) (km/s
1 4.29688 45.21 60.82 21.118 1.35668 55.790 3.81981 -19.48 186.06 0.000 c.ooec z
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -8.06 336.53 0.000 2.0080¢ s
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
.eq Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Pariod
(AU (deg) (deg) (deg} (deg) (degq) {AU) {AU) ays:
N 1.3888531 0.274408499 2.98654 344.53555 359.71465 0.29549 143.05247 1.0077400 1.7699662 .8137:
z 1.1815418 0.233405571 0.32232 170.85059 57.71751 173.15022 302.24573 0.9057633 1.4573202 .
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) (degq) (km/sec) (degq) {(deg) (km/sec) (km/sec) (km/sec)
800.00000 51.60000 1.35668 12.68680 18.11631 1.25794 0.41156 0.29796
800.00000 51.60000 1.35668 45.92999 348B.76943 0,92555% -0.18378 0.97476
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times (days)
Depar:/Arrive 0.00 200.00 716.00 916.00
Flight/Stay 200.00 516.00 200.00
:sc/Cap Orbits (radii}
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Heliocentric 1.0077 0.9935
Maximum Heliocentric 1.6450 1.4573
Geocentric 0.0000 1.3995 1.4798 0.0000
{aneuvers
Propulsion Type Vloss None Vloss None
Vinf (km/sec) 4.30 3.82 3.84 6.26
Eff Delta-V (km/sec) 1.36 0.00 0.00 1.57 0.00 0.00
Vel Losses {(m/sec) 55.79 0.00 15.41 0.00
Propellant (kg or t) 30.70 0.00 0.00 15.76 0.00 0.00
Burn time (hr) .35 0.00 0.17 .00
Thrust {lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Dry Stage Jettisoned 6.0C 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00



Yole Name: Loaded Case

(Converged) PERFORMANCE SUMMARY
Trnay Time Depart Arrive
idays!
Earth 3EP 8, 2022, 12.0000 hours GMT Mars MAR 27,
Julian Date 59831.0000 J
514.9959 Mars AUG 23, 2024, 11.8006 hours GMT garth MAR 11,
Julian Date 60545.9959 J
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart -====-=-=== ~=------= Arrive ---------
s Initial Engine Propell Tankage Engine Propell Tankage Inert Protes
L 118.921 6.000 30.686 0.000 0.000 0.000 0.000 0.000 17.312
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =----—---s---—==-o------— i e et
Leg V Inf Decl Rt Asc Brn Tm Del V VLioss v Inf Decl
(km/s} (deg) {deg} (min) (km/s) (m/s) (km/s) (deg)
L 4.29603 44.78 59.76 21.111 1.35630 55.737 3.78409 -19.3%
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -B.06
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
_eg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anol
{AU) (deg) (deg) (deg) (deg) (deg)
1 1.3873347 0.273834617 2.95604 345.50704 358.72118 1.28811 143.5226
2 1.1815417 0.233405541 0.32232 170.85059 57.71750 173.15022 302.24%7
LAUNCH DELTA V ORIENTATION -~ PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot
(km) (deg) (km/sec) {deg} (deg) (km/sec)
800.00000 51.60000 1.35630 11.98622 17.57641 1.26479
800.00000 51.60000 1.35630 46.32683 347.73845 0.91522
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times (days)
Depart/Arrive 0.00 200.00 715.00 915.00
Flight/Stay 200.00 515.00 200.00
Zsc/Cap Orbits (radii)
Apoapse Distance 12.09 Q.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
3pacecraft Distances (AU)
Minimum Heliocentric 1.0075 0.9935
Maximum Heliocentric 1.6457 1.4573
Geocentric 0.0000 1.4094 1.4798 0.0000
Maneuvers
Propulsion Type Vloss None Vloss None
vinf (km/sec) 4.30 3.78 3.84 6.26
Eff Delta-V (km/sec) 1.36 0.00 0.00 1.57 0.00 0.00
Vel Losses (m/sec) 55.74 0.00 15.41 0.00
Propellant (kg or t) 30.69 0.00 0.00 15.76 0.00 0.00
Burn time (hr) 0.35 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 Q.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
0.00 0.00

Sample Mass Added

2023, 12.0000 hours GMT PRI
ulian Date 6N331.0000
2023, 11.300€ hours GMT il
clian Date 50745.3953
Tonal Zuration EE IR
AercBrk Drops Samples Ne=zMass
13.100 0.008 0.0
0.000 0.000 0.20
Arrive --=-—-w----m------coo----
Rt Asc Brn Tm Del W JLoss
{deq) {min) {km/s) im/s)
186.20 0.000 0.0C000 2.0C0
336.53 0.000 0.00a0¢C z.ocee
m Perihelion Aphelion fer.ls
(AU) (AU ‘days
8 1.0074344 1.7672350 $36.857
4 0.9057634 1.4573201 3E3.107
Y Dot Z Dot
ikm/sec) {km/sec)
0.40064 0.281867
-0.19891 0.9810C
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el “nnvarqgerd) PERFCRMANCE SUMMARY
o3 Sray Time Depar® Arcive e
days!
Earth SEP 3, 2022, 12.0000 hours GMT Mars MAR 23, 2023,
Julian Date 59832.0000 Julian
313.9953 Mars AUG 23, 2024, 11.%005 hours GMT Earth MAE 1L, 2025,
Julian Date 60545.9959 Jul
Total Duraticn
SPACECRAFT MASS SUMMARY (kg or t}
————————— Depart --=-==-=--=-= ==------- Arrive ---~-----
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AercBrk Jrcps  Samples
1 118.952 6.000 30.717 0.000 0.000 0.000 0.000 0.000 17.312 13.10¢C 0.300 3.C30
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.30C §.0C0
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ~-—---—-=-=----=----=----= mmmmmmmmemmmc——e----= ArTiVE ------mssmoooss-ooo-o--
Leg V Inf Decl Rt Asc Brn Tm Del V VLoss VvV Inf Decl Rt Asc Brn Tm Deli V
{km/s) {deg) {degq) (min) (km/s) (m/s) (km/s} (deg} (deg) (min) {km/s)
1 4.29871 44.33 58.70 21.132 1.35748 55.905 3.74844 -19.22 186.33 0.000 0.00000
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -8.06 336.53 0.000 0.00800
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrivai
Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion
(AU) {deq) {deg) (deg) (deg) (deg) {AU) (AU}
1 1.3857809 0.273290302 2.92626 346.47904 357.71749 2.29092 144.00226 1.0070604 1.7645014
2 1.1815417 0.233405512 0.32232 170.85059 57.71749 173.15022 302.24574 0.9057634 1.4573201
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(k) (deg) {(km/sec) (deg} (deg) (km/sec} (km/sec) (km/sec)
800.00000C 51.60000 1.35748 11.29056 17.06114 1.27263 0.39057 0.26577
800.00000 51.60000 1.35748 46.73100 346.78866 0.90583 -0.21265 0.98844
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Kelio Arr
Times (days)
Cepart/Arrive 0.00 200.00 714.00 914.00
Flight/Stay 200.00 514.00 200.00
Isc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
M:inimum Heliocentric 1.0072 0.9935
Maximum Heliocentric 1.6463 1.4573
Geocentric 0.000C0 1.4193 1.4798 0.0000
Mareuvers
Propulsion Type Vloss None Vloss None
£ (km/sec) 4.30 3.75 3.84 6.26
Delta-V (km/sec) 1.36 0.00 0.00 1.57 0.00 0.00
Losses (m/sec) 55.90 0.00 15.41 0.00
tropellant (kg or t) 30.72 0.00 0.00 15.76 0.00 0.00
Burn time (hr) 0.35 0.00 0.17 0.00
Thrust {(lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Cry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 ¢.00
0.00 0.00

3ample Mass Added

w0

R



- Mare Loaded Casae

il ruarged; PERFORMANCE SUMMARY
;o Gray Time Cepar” Arrive e T
I EVER 30
Earth 3EP 16, 2022, 12.2000 hours GMT Mars MAR 2%, 2023, 12.0020 nours MT
Julian Date 59833.0000 Julian Date 60033.0000
912.9953 Mars AUG 23, 2024, 11.9004 hours GMT Earth MAR 11, 2025, 11.9004 hours GM7T 2000000
Julian bBate 60545.9959 Julian Cate 60745.9959
Total Durat.icon CDUE I ]
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ==-----=-= ==-------- Arrive ---------
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Sampies NetMass
N 119.0224 6.000 30.789 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.500 0.003 2l.8l%
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.0213 5.2070
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ------=-==-=---—--e~--=- mmmmemmmmemmemmmem—e—- AFTiVE —--omssmossooos-ooo-oooo
Leg V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc 8rn Tm Cel V /.css
tkam/s) (deg) {degq) (min) (km/s) {m/s) {km/s) (degq) (deg) {min) (km/si /
1 4.30496 43.36 57.65 21.182 1.36024 56.299 3.71291 -19.08 186.44 0.000 0.00C¢C
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -8.06 336.53 0.000 0.0L030
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Ancm Perihelicn Aphelicr fer:icz
(AU) (deg) (deg) (deg) {deg) (deg) (AU) {A) ‘days
1 1.3841920 0.272776903 2.89717 347.45155 356.70365 3.30386 144.49113 1.0066164 1.7617676 534.83C¢C
2 1.1815417 0.233405482 0.32232 170.85060 57.71748 173.15022 302.24575 0.9057634 1.4573200 4€9.1072
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot 2 Dot
{km) (deg} (km/sec) (deg) (deg) (km/sec) (km/sec} {km/sec)
800.00000 51.60000 1.36024 10.60236 16.57202 1.28148 0.38134 0.25027
800.00000 51.60000 1.36024 47.13919 345.92768 0.89749 -0.22497 0.99707
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times ({days)
Depart/Arrive 0.00 200.00 713.00 913.00
flight/Stay 200.00 $13.00 200.00
Zsc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
3pacecraft Distances (AU)
Minimum Heliocentric 1.0070 0.9935
Maximum Hellocentric 1.6469 1.4573
Geocentric 0.0000 1.4292 1.4798 0.0000
Maneuvers
Propulsion Type Vloss None Vloss None
vinf (km/sec) 4.30 3.7 3.84 6.26
Eff Delta-V (km/sec) 1.36 0.00 0.00 1.57 0.00 0.00
Vel Losses (m/sec) 56.30 0.00 15.41 0.00
Propellant (kg or t) 30.79 0.00 0.00 15.76 0.00 0.00
Burn time (hr} 0.35 0.00 0.17 0.00
Thrust {lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes {kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 Q.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Crop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00



o tigme: Lnaded Case
lorrerged) PERFORMANTE SUMMARY
~3  Stay Time Cepar* Arrive P
idays)
Earth SEP 11, 2022, 12.0000 hours GMT Mars MAR 30, 2023, 12.0030 hours GMT SOGLT8
Julian Date 59834.0000 Julian Date 60034 . 0530
511.99352 Mars AUG 23, 2024, 11.9003 hours GMT Earth MAR 11, 2023, 2ol D
Juliarn Date 60545.3958 Julian
SPACECRAFT MASS SUMMARY (kg or t
————————— Depart ~-------- =--------- Arrive ---------
Leq Initial Engine Propell Tankage Engine Propell Tankage Inert Propes AercBrk Drops Samples Ne-Mass
1 119.138 6.000 30.903 0.000 0.000 0.000 0.000 0.000 17.312 13,100 0.000 0.000 51.823
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.553 2.000 0.000 0.9C3 £.220
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ------==------~-------- mmmmmmmmsmmmmmm—mee-o Arrive -—---mmoossess-ooooseses
Leg V Inf Decl Rt Asc Brn Tm Del V VLloss V Inf Decl Rt Asc Brn Tm Del ¥
{(km/s) (deg} (deg} {min) (km/s) (m/s) (km/s) (deg! (deg} {min)} {km/si .
L 4.31482 43.37 56.63 21.260 1.36460 56.926 3.67749 -18.93 186.54 0.000 0.0000¢C .30
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -8.06 336.53 0.300 0.00C02 N
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
2g Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Perica
(AU) (deg) (deg) (deg) (deg) (deg} (AU) (AU} idays
N 1.3825683 0.272295783 2.86875 348.42459 355.67973 4.32685 144.98922 1.0061008 1.7590358 593.78237
2 1.1815417 0.233405452 0.32232 170.85060 57.71747 173.15022 302.24576 0.9057634 1.4573200 463.1071
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
{km) (deg) (km/sec) (deg) {deg) (km/sec) (km/sec} (km/sec)
800.00000 51.60000 1.36460 9.92414 16.11047 1.29139 0.37300 0.23518
800.00000 51.60000 1.36460 47.54795 345.16235 0.89035 -0.23587 1.00686
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
“:mes i{days)
Depart/Arrive 0.00 200.00 712.00 912.00
Flight/Stay 20C.00 512.00 200.00
.sc/Cap Orbits (radii)
Apoapse Distance 12.09 .00 10.95 .00
Periapse Distance 1.13 0.00 1.07 0.00
‘pacecraft Distances (AU)
Minimum Heliocentric 1.0067 0.9935
Maximum Heliocentric 1.6475 1.4573
Geocentric 0.0000 1.4391 1.4798 0.0000
‘aneuvers
Propulsion Type Vloss None Vloss None
vinf (km/sec) 4.31 3.68 3.84 6.26
Eff Delta-V (km/sec) 1.36 0.00 0.00 1.57 0.00 0.00
Jel Losses (m/sec) 56.93 0.00 15.41 0.00
Prepellant (kg or t) 30.90 0.00 0.00 15.76 0.00 0.00
Burn time {(hr) 0.35 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp {sec) 463.4 0.0 442.1 0.0
4ass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
3ample Mass Added 0.00 0.00




oo Name: Loaded Case

ilonverged) PERFORMANCE GUMMARTY

3 Bray Time Depart Arrive Fliaht Time
{days) 1y
Earth SEP 13, 2022, 12.0000 hours GMT Mars APR
Julian Cate 59836.0000
5£09.93958 Mars AUG 23, 2024, 1..3001 hours GMT Earth MAR 11, 2025, L1.3001 hours SMT 2 B
Julian Cate 60545.9958 Julian LCate $0745.2954
Toral Curaticn IR
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart --------=- =--------- Arrive -------=--
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
1 119.49%7 6.000 31.262 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 5..823
2 51.823 6.300 15.765 0.000 ¢.00C 0.000 0.000 0.000 23.558 0.000 0.000 0.0C0 £.200C
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ~------==ro------=---s= mmmmmmmmmmmm—mmmme—o-= Arrive —---s-oossoosmmosssTTTos
Leg Vv Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc 8rn Tm Cel V Jltss
{km/s) {deg) {deg) {min) {km/s) (m/s) {(km/s) (deqg) (deg) {min; (km/s: -, 5
1 4.34547 42.35 54.65 21.507 1.37824 58.925 3.60710 -18.61 186.68 0.000 J.00C30 P I
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26431 -8.06 336.53 0.000 0.00C30 Z.20¢
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
_eg Semi~Axis Eccentricity Inclination Asc Node Arg Per True Ancm True Anom Perihelion Aphelicn
(AU) {deg) (degq) (deg) (deq) (deg) (AU} (an
R 1.3792178 0.271435907 2.812381 350.37226 353.60205 6.40262 146.01269 1.0048486 1.7535870
2 1.1815417 0.233405392 0.32232 170.85060 57.71745 173.15022 302.245717 0.9057635 1.4573199
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot 2 Dot
{km) {deg) (km/sec) (degq) (deg) {km/sec) (km/sec) (km/sec)
800.00000 51.60000 1.37824 8.60769 15.27520 1.31458 0.35902 0.20628
800.00000C 51.60000 1.37824 48.35293 343.94129 0.8801¢6 -0.2533¢ 1.62990
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arrc Dep Helio Arr
Times idays)
Depart/Arrive 0.00 200.00 710.00 910.00
Flight/Stay 200.00 510.00 200.00
Zsc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Heliocentric 1.0062 0.9935
Maximum Heliocentric 1.6487 1.4573
Geocentric ¢.000C0 1.4588 1.4798 0.0000
Maneuvers
Propulsion Type Vloss None Vloss None
vinf (km/sec) 4.35 3.61 3.84 6.26
E£f Delta-V (km/sec) 1.38 0.00 0.00 1.57 0.00 0.00
Vel Losses (m/sec) 58.92 0.00 15.41 0.00
Propellant (kg or t) 31.26 0.00 0.00 15.76 0.00 0.00
Burn time (hr) 0.36 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
0.00 0.00

Sample Mass Added



Looaded Cage

w1 T inanverqged) PERFORMANCE SUMMART
©3 0 3nay Time Depart Arrive
rdays,
Earth SEP 14, 2022, 4.0671 hours GMT Mars APR 2, 2023, 4.0871 hcurs oGMT
Julian Date 59B836.6695 Julian Carte 600136.6695
509.3264 Mars AUG 23, 2024, 11.3000 hours GMT % Earth MAR 11, 2025, 11.9000C hours GMT
Julian Da%e 60545.9958 ! Julian Date 60745.9958
N i~ 300 ‘-o(‘\ Total Duratinn
C3 = 19
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart --------- ~--------- Arrive ---------
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Sampilies
1 119.656 6.000 31.421 0.000 0.000 0.000 0.000 0.000 17.322 13.100 0.000 ¢.0ocC
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.5:58 2.000 0.000 g.c06¢
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart —-----=---=-=-----mco-——- wemm~e——-——----------- Arrive ---------------
Leg VvV Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Cel
(deg) (deg) {min) {km/s) (m/s) (km/s) (deg) (deg) (min) (km/s|
1 4.359 42.00 54.01 21.617 1.38432 59.831 3.58369 -18.49 186.71 0.000 0.00000
2 .83794 0.42 29.07 10.347 1.57251 15.412 6.26431 -8.06 336.53 0.000 0.0000C0
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
2G Semi-Axis Eccentricity Inclination Asc Node Arq Per True Anom True Anom Perihelion Aphelion
(AU} (deg) (deg) (deg) (degq) (deg) (AU) (AU)
N 1.3780659 0.271180095% 2.79597 351.02468 352.89782 7.10619 146.36329 1.0043619 1.7517700
1.1815417 0.233405372 0.32232 170.85060 57.71744 173.15022 302.24578 0.9057635 1.4573199
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Celta V Peclination Rt Ascension X Dot Y Dot Z Dot
(km) (deg) {km/sec) (deg) {degq) {km/sec) {km/sec) {km/sec)
800.00000 51.60000 1.38432 8.18158 15.02302 1.32339 0.35517 0.1%700
800.00000 51.60000 1.38432 48.61476 343.62964 0.87809% -0.25794 1.03863
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
.mes {days)
Depart/Arrive 0.00 200.00 709.33 909.33
Flight/Stay 200.00 509.33 200.00
sc/Cap Orbits (radii)
Apcapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00C 1.07 0.00
cacecraft Distances (AU)
Minimum Heliocentric 1.0060 0.9935
Maximum Heliocentric 1.6490 1.4573
Geocentric 0.0000 1.4654 1.4798 0.0000C
ineuvers
Propulsion Type Vloss None Vless None
Yinf (km/sec} 4.36 3.58 3.84 6.26
£ff Delta-V (km/sec) 1.38 0.00 0.00 1.57 0.00 0.00
Vel Losses (m/sec) 59.83 0.00 15.41 0.00
Propellant (kg or t) 31.42 0.00 0.00 15.76 0.00 0.00
Surn time (hr) 0.36 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
iss Changes (kg or t)
Jry Stage Jettisoned 6.00 0.00 6.30 0.00
Propbes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
3ample Mass Added 0.00 0.00

NetMass

O G



Foie ame:r Loaded Tase

sne ] Conuerged) PERFOPMANCE SUMMARY
2 Stay Time Depart Arrive gl
(days}
Sarth OCT 9, 2024, 12.2000 hours GMT Mars MAY 5, 2025, 4.42%1 nours ]
Julian Dane €0592.0000 Julian Dawe A5a%0
.z 513.25%70 Mars SEP 30, 2026, 10.5960 hours GMT Earth APR 18, 2027, 1C.53€60 nours GMT
Juliarn Date 61313.9415 Julian Da%e £1513.934¢
Total DJuraftion LR R
SPACECRAFT MASS SUMMARY (kg or ti
--------- Depart --------- ~----—---- Arrive =---------
Leg Initial Engine Propell Tankage gngine Propell Tankage Inert Probes AeroBrk Drcps  Samp.es
1 118.695 6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 2.300 0.2%2 31
2 51.693 6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.0CT 6.
DEPARTURE/ARRIVAL CONDITIONS
—————————————————————— Depart =—--—--=---------------- wmmmem e msmme——mem-—- BrriVe --o--mooooso-oooosoo-e-
Leg VvV Inf Decl Rt Asc Brn Tm Del V VLioss VvV Inf Decl Rt Asc Brn Tm Del
(deg) (deg) {min) (km/s) (m/s) {km/s) (deg) (deg) (min) LKmsS
1 m 48.90 108.57 21.04S 1.35434 55.296 4.82626 -29.11 232.32 0.000 0.0C0C3
2 .82106 15.24 49.80 10.262 1.56167 15.033 6.81300 -1.78 11.02 0.000 0.000CC0
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Apheiion Fea
{AU) (deq) (degq) (deg) (deg) (deg) {AU) {AU)} od
1 1.3868010 0.279785537 3.23528 15.38136 2.69835 357.28155 146.01688 0.9987941 1.7748078 $96
2 1.2361880 0.260104758 1.27868 27.87954 235.25057 181.89730 304.67056 0.9146496 1.5577263 582
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) (deg) (km/sec) (deg) (deg) (km/sec) (km/sec) (km/sec}
800.00000 51.60000 1.35434 19.64712 593.68520 0.64381 1.10109 0.45536
- 800.00000 51.60000 1.35434 41.23676 37.90962 0.80354 0.62576 0.89274
>
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helic Arr
Times ({(days)
Depart/Arrive 0.00 208 .08 721.94 921.94
Flight/Stay 208.68 513.26 200.00
Zsc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Heliocentric 0.9988 1.0040
Maximum Heljiocentric 1.6644 1.5574
Geocentric 0.0000 1.4604 1.6690 0.0000
Maneuvers
Propulsion Type Vloss None Vlioss None
Vinf (km/sec) 4.29 4.83 3.82 6.81
Eff Delta-V (km/sec) 1.35 0.00 0.00 1.56 0.00 0.00
Vel Losses (m/sec) 55.30 0.00 15.03 0.00
Propellant (kg or t) 30.59 0.00 0.00 15.64 0.00 0.00
Burn time (hr) 0.35 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.c0
Spec Imp (sec) 463.4 .0 442.1 0.0
Mass Changes (kg or t}
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.1 0.00
Drop Mass Left .00 0.00
Sample Mass Added ¢.00 0.00




tilae Hare: Loaded Case
R onvarged; PERFORMANCE CUMMARY
-1 3Stay Time Depart Arrive [ Tam
rdays: 33,5
Earth OCT 10, 2024, 12.0000 hours GMT Mars MAY 2, 2025, 11.1837 hours GMT I03 et
Julian Date 60594.0000 Julian Date G727 .96nC
515.375%5% Mars 3EP 30, 2026, 10.5955 hours GMT Earth APR 18, 2027, 10.59%5 hours GMT
Julian Date 51313.9415 Julian Date £1512.9413
Tcoxa3l Zuranion Pl et
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart --=------ ~-----=-=- Arrive ---------
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samp.es NetMass
1 118.695 6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 2.000 0.00¢C SL.832
2 51.693 6.300 15.635 0.000 0.000 0.000 0.000 0.0006 23.558 3.000 0.0C0 0.8C% $.2z2
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -----—--=--w----=------- mmmmmmmmmmeesemmmnmm—— Arpive ---oss-soosssoooooo=cos
Leg V Inf Decl Rt Asc 8rn Tm Del V Vioss V Inf Decl Rt Asc Brn Tm Del V
(degq) (deg) {min) (km/s) (m/s) {km/s) {deg) tdeg} (min) ikm/s)
1 14.29 46.98 107.40 21.045 1.35434 55.296 4.98228 -27.84 232.67 0.000 g.00c00
2 31.82106 15.24 49.80 10.262 1.56167 15.033 16.61300 -1.78 11.02 0.000 2.0000¢C
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
_eg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelicn fericc
(AL {deg) (deg) (deg) {deg) (deg} (AU) {AU) ‘days
1 1.3937281 0.283642741 2.99740 17.36082 1.30228 358.67403 144.24864 0.9984072 1.789049C €20.938767
2 1.2361879 0.260104738 1.27868 27.87954 235.25056 181.89729 304.6705% 0.9146496 1.5577262 £32.02473
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot 2 Dot
(km) {deg) {km/sec) (deg) (deg} {km/sec) (km/sec) (km/sec)
800.00000 51.60000 1.35434 15.71553 62.15622 0.60892 1.15277 0.36684
800.00000 51.60000 1.35434 44.01033 35.50621 0.79294 0.56573 0.934098
MISSION OPERATIONS
Earth Mars carth
Dep Helio Arr Dep Helio Arr
Times {days)
Depart/Arrive 0.00C 203.97 719.94 919.94
Flight/Stay 203.97 515.98 200.00
Zsc/Cap Orbits {radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
spacecraft Distances (AU)
Minimum Heliocentric 0.9984 1.0040
Maximum Heliocentric 1.6648 1.5574
Geocentric 0.0000 1.4354 1.6690 0.0000
Maneuvers
Propulsion Type Vlioss None Vloss None
Vinf (km/sec) 4.29 4.98 3.82 6.81
Eff Delta-V (km/sec) 1.35 0.00 0.00 1.56 0.00 0.00
Vel Losses (m/sec) 55.30 0.00 15.03 0.00
Propellant (kg or t) 30.59 0.00 0.00 15.64 0.00 0.00
Burn time {(hr) 0.35 0.00 0.17 0.00
Thrust {(lbs or kibs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 c.0
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23,56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
0.00 0.00

Sample Mass Added



tile Name: Loaded Case

' L

i mnueraged;

Probes Separated
AeroBrake Separated
Orop Mass Left
Sample Mass Added

-3 Stay Time Cepart
idaysi
garth o]
516.4213 Mars 3
--------- Depart
Leg Initial Engine Propel
1 118.695 6.000 30.59
2 51.693 6.300 15.63
Leg v Inf Decl Rt
(deq) (
1 45.86 10
3.82106 15.24 q
-eqg Semi-Axis Eccentricity I
(AU)
1 1.3952564 0.284795605
2 1.2361878 0.260104717
Altitude Incl
(km) (
800.00000 51
800.00000 51
Earth
Dep
"imes (days)
Depart/Arrive 0.00
Flight/Stay
Ssc/Cap Orbits (radii}
Apoapse Distance 12.09
Periapse Distance 1.13
3pacecraft Distances (AU}
Minimum Heliocentric
Maximum Heliocentric
Geocentric 0.0000
Maneuvers
Propulsion Type Vloss
vinf (km/sec) 4.29
Eff Delta-V (km/sec) 1.35
Vel Losses (m/sec) 55.30
Propellant {kg or t} 30.59
Burn time (hr) 0.35
Thrust (lbs or klbs) 24.75
Spec Imp (sec) 463.4
Mass Changes (kg or .}
Dry Stage Jettisoned 6.00

Peracd

{days'

PERFGRMANCE SUMMARY
Arrive L
CT 12, 2024, 12.0000 hours GMT Mars MAY 2, 2025, D.4686 nours GMT
Julian Date £0596.0000 Julian Zane ROTAT.S1I5
EP 230, 2026, 10.5250 hours GMT Earth APR 18, 2027, 12.3950 nours OM
Julian Date 51213.9%41% Juliarn Date FlSl3.34L1%
Totar Duration
SPACECRAFT MASS SUMMARY (kg or t)
------------------ Arrive ------=---
1 Tankage Engine Propell Tankage Inert Probes AeroBrk Dreps  Samples
0 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 3.C00
5 0.000 0.000 0.000 0.000 0.000 23.558 2.000 0.000 3.0390
DEPARTURE/ARRIVAL CONDITIONS
Depart -----------=------==--=  --o--=-o-oooomoommooTos Arrive =-—-=-----—=---s-------o-
Asc Brn Tm Del V VLioss v Inf Decl t Asc 8rn Tm Del WV
deg} (min) (km/s) {m/s) (km/s) (deg) tdeq) (min; (km/s
5.46 21.045 1.35434 55.296 5.02196 -27.09 232.939 0.000 0.600C0
9.80 10.262 1.56167 15.033 i6.8130§} -1.78 1..02 0.00¢C 0.Co0C2
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
nclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion
(deg} {deg) {deg) {degq) (deg) {AU) (AU)
2.84632 19.34228 359.53967 0.43332 143.83732 0.9978879 1.7926249
1.27868 27.87954 235.25055 181.89728 304.67054 0.9146485 1.5577261
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
ination Delta V Declination Rt Ascensicn X Dot Y Dot 2 Dot
deg) (km/sec) (deg) (deg) {km/sec) (km/sec) (km/sec!
. 60000 1.35434 13.73068 61.88002 0.62009 1.16034 0.32146
. 60000 1.35434 45.27230 33.35667 0.79609 0.52406 0.96220
MISSION OPERATICNS
Mars Earth
Helio Arr Dep Helic  Arr
201.52 717.94 917.94
201.52 516.42 200.00
0.00 10.95% 0.00
0.00 1.07 0.00
0.9979 1.0040
1.6649 1.5574
1.4313 1.6690 0.0000
None Vloss None
5.02 3.82 6.81
0.00 0.00 1.56 0.00 0.00
0.00 15,03 0.00
0.00 0.00 15.64 0.00 0.00
0.00 0.17 0.00
0.00 24.75 0.00
0.0 442.1 0.0
0.00 6.30 0.00
17.31 23.56
13.10 0.00
0.00 0.00
0.00 0.00



S taman Loaded Case

1L “Zonverged) PERFORMANCE SUMMARY
27 3tay Time Depart Arrive sligh
‘days)
Earth OCT 14, 2024, 12.0000 hours GMT Mars MAY 3, 2029, 3.76A84 hours GMT JURRIEIE
Julian Date 60598.0000 Juilan Darte 5057983362
5195.1053 Mars SEP 37, 2026, 10.5946 hours GMT Earth APR 18, 2027, 10.5%46 hcurs GMT \i;i_‘ -
Julian Date 61313.9414 Julian Date 51523.3414
Toral Duration LRSS I
SPACECRAFT MASS SUMMARY (kg or t}
--------- Depart --------- ~-=------ Arrjve ---------
Leq Initial Engine Propell Tankage Engine Propell Tankage Inert Prcbes AeroBrk Dreps  Sarmples NezlMass
1 118.695 6.000 30.590 0.000 0.000 0.000 ¢.000 0.000 17.312 13.100 0.000 9.¢ccC
2 51.693 6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.3558 0.90C 0.00C 0.00¢C
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -—----------------sw--- mmmmmmm-mm--—m--o---e- ATTIVE sooososmssssssosoooooees
Leg V Inf Decl Rt Asc Brn Tm Del V VL0Loss V Inf Decl Rt Asc Bran Tm Del ¥ Vloss
(km/ (deg) (deg} (min) (km/s) (m/s) (km/s) (deq) (deg) (min) (km/s | s
i 14.29200 45.17 102.84 21.045 1.35434 55.296 4.96471 -26.65 233.31 0.000 0.00200 .o
2 .B2106 15.24 49.80C 10.262 1.56167 15.033 §.81300) -1.78 11.02 0.000 0.00000 3.3c2
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Leg Semi-Axis Eccentricity Inclination Asc Ncde Arg Per True Anom True Ancm Perihelion Aphelion
(AU) (deg) (degq) (deg) (deg) (deg) (AU} (AU)
1 1.3921562 0.283763916 2.74406 21.32581 357.45764 2.51223 144.51343 0.9971125 1.7871999%
2 1.2361878 0.260104696 1.27868 27.87954 235.25054 181.89727 304.67053 0.9146495 1.5577260

LAUNCH DELTA V ORIENTATION - PLANETQCENTRIC

Altitude Inclination Delta V Peclination Rt Ascension X Dot Y Dot 2 Cot
{km} (deg) {km/sec) {deg) (degq) (km/sec; (km/sec! {km/sec)

800.00000 51.60000 1.35434 12.58702 60.16505 0.65760Q 1.14660 3.29514

800.00000 51.60000 1.35434 45.95496 30.74266 0.80925 0.48131 0.97349

MISSION OPERATIONS

Earth Mars Earth
Dep Helio Arr Dep Helio Arrc
Times Idays)
Depart/Arrive 0.00 200.84 715.94 915.94
Flight/Stay 200.84 515.11 200.00
Zsc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Heliocentric 0.9973 1.0040
Maximum Heliocentric 1.6647 1.5574
Geocentric 0.0000 1.4434 1.6690 0.0000
Maneuvers
Propulsion Type Vlioss None Vloss None
Vinf (km/sec) 4.29 4.96 3.82 6.81
Eff Delta-V (km/sec) 1.35 0.00 0.00 1.56 0.00 0.00
Vel Losses (m/sec) 55.30 0.00 15.03 0.00
Propelilant (kg or t) 30.59 0.00 0.00 15.64 0.00 0.00
Burn time (hr) 0.35 0.00C 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t}
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00
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Cray Time Depart Arrive BN
PEPE]
L Earth OCT 16, 2024, 12.0000 hours GMT Mars MAY %, 202%, 22.638% nours OMT
Julian Date 60600.0000 Julian ZTate ADRAOZ. 4433
5.1.4982 Mars SEP 30, 2026, 10.5941 hours GMT Earth APR 18, 2027, 10.5%41 hours GMT
Julian Date 61313.9414 Julian Date £1513.9414
Tozal Duration
SPACECRAFT MASS SUMMARY (kg or i
--------- Depart --=-==---- - Arrive ---------
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Prokes AercBrk Drops Samples
1 118.695 6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.3:2 13.100 3.000 0.0C53
2 51.693 6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.558 2.000 ¢.000 0.02¢
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =-------==-------------- mmmm—mmmmm—m o —mmm--—-- ArTrive s------o-s-ses---o-o-o-o-
Leg VvV Inf Decl Rt Asc Brn Tm Del V VLloss Vv Inf Decl Rt Asc Brn Tm Del ¥
km, {deg) (degq) (min) (km/s} {m/s) (km/s) (deg) ideg) (min) {km/s
i 4. 44,984 99.34 21.045 1.35434 55.296 4.78347 -26.48 233.63 0.000 0.00030
2 3.82106 15.24 49.80 10.262 1.56167 15.033 6.81300 -1.7 11.02 0.000 0.00000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
.eg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion
{AU) (deg) (deg} (deg} (deg) (deg) (AU (AU)
1 1.3834420 0.280110268 2.68532 23.31126 354.96198 5.00510 146.60265 0.9959257 1.7708582
2 1.2361877 0.260104676 1.27868 27.87954 235.25053 181.89726 304.67053 0.9146495 1.5577259
LAUNCH DELTA V OQRIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) {deg) {km/sec) (deg) (deg) (km/sec) (km/sec) {km/sec)
800.00000 51.60000 1.35434 12.05664 57.06835 0.72003 1.11165 0.28289
800.00000 51.60000 1.35434 46.26018 27.27353 0.83227 0.42908 0.97849
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times {days)
Depart/Arrive 0.00 202.44 713.94 913.94
Flight/Stay 202.44 511.50 200.00
Zsc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.98 0.00
Periapse Distance 1.13 0.00 1.07 0.00
spacecraft Distances ({(AU)
Minimum Heliocentric 0.9968 1.0040
Maximum Heliocentric 1.6640 1.5574
Geocentric 0.0000 1.4764 1.6690 0.0000
Maneuvers
Propulsion Type Vliess None Vloss None
vinf (km/sec) 4.29 4.78 3.82 6.81
Eff Delta-V (km/sec) 1.35 0.00 0.00 1.56 0.00 0.00
Vel Losses (m/sec) 55.30 0.00 15.03 0.00
Propellant (kg or t) 30.5% 0.00 0.00 15.64 0.00 0.00
Burn time (hr) 0.35% 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
*4ass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00
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1 stay Time Cepart Arrive
idays)
Earth OCT 18, 2024, 12.0000 hours GMT Mars MAY 15, 2025, 13.393B3 nours GMT
Julian Date 60602.0000 Jullan Dase £3311.0791
S02.8623 Mars SEP 30, 2026, 10.5936 hours GMT Earth APR 1B, 2027, 1..5%36 nours GMT
Julian Date 61313.2414 Julian Date £1313.34904
Tocal Juranioan
SPACECRAFT MASS SUMMARY (kg or t
————————— Depart --------- =--------- Arrive ---------
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AercBrk Zrops
1 118.695 6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.220 3.200
2 51.693 6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.534 0.000 2.350C
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =-=----------=--m-—---- mmemmm—mm—mem—-------- Arrive -----ossosoo--o-
Leg V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del
(deg} {deg) {min) (km/s) {m/s) {km/s) (deg) (deg) [min} (km/s
1 4 45.10 94.13 21.045 1.35434 55.296 4.3580 -26.85 233.76 0.000 0.00CC2
2 3.82106 15.24 49.80 10.262 1.56167 15.033 16.81300 -1.78 11.02 9.000 0.003%c0C
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
2g Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion
(AU) (deg) (deg) (deg) (deg) (degq) (AU) (AU
L 1.3650918 0.271865766 2.70347 25.29803 351.67753 8.28769 151.68367 0.993970:% 1.7362135
N 1.2361876 0.260104655 1.27868 27.87954 235.25052 181.89725 304.67052 0.9146495 1.5577258
LAUNCH DELTA V ORIENTATION - PLANETCCENTRIC
Alritude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
{km) (deg) (km/sec) (deg) {deg} (km/sec) (km/sec) (km/sec)
800.00000 51.60000 1.35434 12.46738 51.54822 0.82234 1.03562 0.29228
800.00000 51.60000 1.35434 46.02445 22.03937 0.87167 0.35287 0.97463
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
imes (days)
Jepart/Arrive 0.00 209.08 711.94 911.94
Flight/Stay 209.08 502.86 200.00
s5c/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.85 . 0.00
Periapse Distance 1.13 0.00 1.07 0.00
nacecraft Distances ({AU)
Minimum Heliocentric 0.9962 1.0040
Maximum Heliocentric 1.6620 1.5574
Geccentric 0.0000 1.5541 1.6690 0.0000
ineuvers
Propulsion Type Vlieoss None Vlioss None
vinf (km/sec) 4.29 .36 3.82 6.81
Eff Delta-V (km/sec) 1.35 0.00 0.00 1.56 0.00 0.00
Vel Losses {(m/sec) $5.30 0.00 15.03 0.00
Propellant (kg or t} 30.59 0.00 0.00 15.64 0.00 0.00
Burn time (hr) 0.35 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 c.0 442.1 0.0
‘ass Changes (kg or t}
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
ReroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
3ampie Mass Added 0.00 0.00
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